
Agricultural Research Institute 

PUSA 




Tfye 

Ohio Naturalist 


EDITORIAL STAFF 

i JOHM H SCHAFFNFR Vol I 
Pditors in Chief ' Jas S Him* \ol II 

( r I I \M>ACRF Vol III 


\ssoliatb Editors 


/aola ^ » - 

1 L Landalre Vol I II 
Jas S Hini \ol III 

/mia tn — 

1 J Tylhr \ol I 
J H Schaffnkr V »I II III 
/ i— J \ Bownocxj r 


hthtnolt^x— W C Mins 

(hmth< to^y — 

R 1 (rRICt s Vol I 
M v\ Morse Vol II III 
f ( rioi. 1 

I J 1 \irr Vol II 
O E JBNMNCS Vol III 


\dvisory Board 

Prof W A Kfjlfrman Ph D Prot Hfrbkri Oshorn M Sc 

Department f Botany Department of /o jI r\ 

Prof J \ Bownockfr l) Sc 

Dcnnmeot of t tiloR> 


VOLUMES I, II and III. 
NOVEMBER, 1900.— JUNE 1903. 


Oil* his Ohio 


UBI ISHKD 1 1 

Iuf Biological Cxi hop inr Ohio Stats UvivmrrY 
1900 1903 




table of Contents, 


Announcement , . I 

An Ohio Station for Am pelopsis Oorduta . . 2 

W A Kill kllM AN 

The Baum PreluBtoiu* Village Hite . . .... ..I 

W C Hu lit 

A FoIiIcoIoub Form of Sorghum Smut and Notes on Infection Kxpen- 
ments .... . . . U 

\\ A KmrUMAK 

A List of He imp tern Collected in the Vuinity of Bclluire, 0 11 

llmatur OsnokN 

Additions and Corrections to the “Odonnta of Ohio'’... VI 

Jahch H Him- 

Dragonflies Taken in a Week . 1.1 

R c Om hn Hiul J H lim 

Additions to the Ohm Flora . K> 

W A K>LLrRMAN 

Felling Habits of the Scarlet Flamingo 17 

J C Haubihton 

Aggressive Character and Hconomir Aspect of the White Heath Aster 1» 

\V A KrLLUtMAM 

Geophilous Plants of Ohio . ..... 21 

F J Tmfii 

Notes Koonomio and Taxonomic on the Haw Brier, Smilax lilnura . 24 

W A. KhUtRVAS 

Notes on tho Self-pruning of Tree** . IN 

Joji\ H N ii utNMt nml Fru) J Iwm 

Plant Names Commemorative of Ohio Botanists ;t't 

(Vara Arwronh * 

The Maximum Height of Plants IT . . 

John It. niimvm-r 

Campos Bird a 44) 

KOHHIT F fiHHifiN 

Minor Plant Notes No 1 Hi 

\\ A Km KKMAN 

The Corning Oil and Gas Field .. 41) 

1 A Bow HOC KIR 

Twelve Additions to the Ohio Plant List fit* 

w kmifkwan 

A New Species of Gomphus and Its Near Relatives . 4*0 

Jawir 8 Hike 

A Comparative Study of Gomphus Furcifer and Villosipes . 4U 

Jam H II i n k 



Notes from Botanical Literature 
W v Kmlfrmar 

Peienmal Tumbleweeds .... 

foil N II HlHAI I HlR 

The Sprouting of Cocklebur fk'odH 
T Y Maktikman 

Plant Kcuuunn from the Hmuu Villas Site 
W ( Ml hi'* 

Sprouting Flower Buds of Opuntm 

A KTiKKt 

Note on the Imolucral leaves of Syudemnon 

r h utiw.imAiH 

Comi»etition in Botanv for Ohio Schools 
W A Kiiuhmas 

Minoi Want Notes No 2 

W A Kmornan 

The T^ke Laboratory 

HlRIM-KT OHUOKS 

Notes on tlie Flora of Sandusk> 

W A KrnunuN 

Zoological Notes 

UtXHtRT OittoHN 

Notes on the Bml Life of Cellar Point 
KoBFitr F 

Plant Study at Handu*ky Bay 

HaRHIJT<< in kb 

Piagonthes of Handuslo 

Janw s Him 

Sponges and Hryoroana of Sandusky Rav 

F Ij L\MMfRI 

Additions to the Sandusky Flora 

FoDl RT F flRIUtl'* 

Minor Plant Notes, No 0 

W A KM LEHMAN 

A List of Kansas Desmids 

lulIN H HHIAMMIB 

Mosses , Uluntratne Samples .... 

\\ A Kkihrman 

Additional Vote on the Hvndesmon Involucre 
A WiT/mnN 

Variation In Hyndcsmon Thahctroidee 

w A Km IlkVAN 

Description ot New Specie of Htratiom\ ldtu* with Notes on Otlicis . 
Uni** nia> 

Ohio Hatrachia in the Zoological Museum of the O 8. IT . . . . 

Ma\ Mokhf 


63 

67 

by 

70 

71 
73 
7J 
7b 
70 
83 

m 

yi 

m 

91 

90 

97 

98 
100 

103 

104 
107 

113 

114 



The rroinethea Moth, Callosamia promethea I 10 

JIERBKBT OMWmN 

A Study in Variation on the Wing of the Hone\ Bee . I lit 

F jj Landaou 

Twelve Plants Additional to the Ohio List . . 1-1 

\v a K> 1 1 Mia AN 

The Food Habit* of Homo Aphrophora Lai vac 1J2 

K D Bail 

The Vernation of Salix . .. 124 

Robmu F 

Ohio Keptilen in the Ohio State Unnereity Zoologiiul Museum 120 

Ma\ Muhbx 

A Preserving Box for Plants . ... 128 

Edo cuajun 


Ohio Tumbleweeds 1211 

Josh H* Baumm 

Meeting* of the Biological Club .. ,27, 06, 78, 105, 117, 120 

Jab, B, Hmx r &o, 

News and Notes 16, 28, 48, 106, 118, 180 



Index of Authors: 


Armstrong, Clam . . ■ . 33 

Ball, E, D . 122 

BownoekeT, J. A 40 

Burglflhaus, F. H. .... . . . . 72 

Burr, Harriet G. ... 03 

('Jaftwen, Edo . 128 

Origan, Robert F . .40, 01, 07, 124 

Humhleton, J. C . . . ..17 

Uine, James S 13, 27, 60, 61, 00, 78, 04, 105, 112, 117, 120 

Kellerman, W A 2, 0, 15, 18, 24, 46, 50, 63, 72, 76, 82, 08, 102, 107, 121 
Lundaire, F L 06, 110 

Mtutomnm, K E 60 

Mills, WO . ... . 4, 70 

Monte, Mux. ....114, 126 

Osborn, Herbert 11, 70, 86, 116 

Osburn, Raymond C 13 

ScMher, John H. 1, 16, 28, 20, 39, 48, 67, 100, 106, 118, 129, 130 

Nterki, V .... 71 

Tyler, F J . 21, 20, 118 

Wotutein. A . ... ... 104 



( D . S. 11. Naturalist 

, PUBLISHED BY 

THE BIOLOGICAL CLUB OF THE OHIO STATE UNIVERSITY 


VoL U NOVEMBER, 1900. No. 1. 


ANNOrNCKMKNT. 

In presenting ThkO. S U. Natijbaltst to the public, a Tow words 
may not bo out of place ns to the motlvcR and purposes which were 
Instiiimcnta! in bringing it Into existence The Biological Club of 
Ohio State rmversity Is composed of piofessors, instLuetois and 
student 8 of the seveial depnitnieiiN of imtuml histoij m the Uni- 
veihity. These dcpui tments ha\e l»een ouri> nig on certniu lines of 
woik for some time, and the more important and technical Inis been 
repotted in \arlous publlcatioiiH Much ot the woik, howe\er, which 
ir only of local uitcvcst, but still of great value in the development 
of the iiatuml hlKtory of the state, Lhh had no convenient avenue of 
publication For this lenaon it whs thought advisable to l>cgln a 
journal in a modest way hi which such material togethei with other 
articlcw might bo made available foi immediate use 

The idea had been entei tallied for some time that such n course 
would bo desli able Soveral membem had expressed themselves In 
favor of a journal, and J)r. Kellennnn lied for some years contem- 
plated the publication of a purely botanical paper which should be 
devoted hugely to the flora of the state Finally during the spring 
. of 1900 Mi. Tyler and Mr Griggs, students connected w’lth the club, 
began to arouse inleiest in the mattei by advocating the founding 
of a bulletin which should provide a suitable avenue of publication. 
By a motion of the club, a committee to consldei the matter was 
appointed, consisting of the following membeis* 

Herbert Osborn, John H. Schaffuer, 

W. A. Kellerman, Max Morse, 

F. J. Tyler, R. F. Gilggs 

This committee finally agreed upon a plan, which was prosen ted 
to the club and adopted, with slight modifications, on the 7th of 
May, 1900 The editors are elected annually by the club, and fol- 
lowing Is the staff for the coming year: 

Editor-in-Chief — John H. Sohaffner, A. M., M. 8. 

Associate Editors — Zoology , F. L Landacre, B. Sc; Botany, F. 
J. Tyler, B. So.; Geology, J. A. Bownocker, D. Sc.; Archeology, 
W. G Mills, B. So. ; Ornithology, R. F. Griggs. 
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Advisory Board — Professor W A« Kellennan, Ph. D., Depart- 
ment of Botany, Professor Herbert Osborn, M. So.. Department of 
Zoology , Professor J. A. Bownooker, D. So , Department of Geology. 

Thu N vruBAi/iBT, while aiming to be strictly scientific and tech- 
nical in ohaiacter, will endeavor to be of especial assistance to the 
teachers and amateur scientists of the Htate. It is believed that the 
kind of work contemplated will be of great educational valuo 

While The Naturalist is to be devoted especially to the Inter- 
ests of tlie state, other matter which may from tune to time be 
ottered, will not be excluded. 

In these days, when specialisation is the tendency in all branches 
of knowledge, we think thole is still loom for the old-fashioned 
naturalist who was well versed in a number of sciences 

Whatever one’s carrel may be, we believe that every scientist, 
and for that matter every prison of education, should be a natural- 
ist first and cultivate a broad general sympathy with nature, and 
only aftei that has he a light to become a specialist. No apology 
need therefoio be much* tor the broad field winch The Natthalist 
1h to cultivate, and we piesint it to the public, earnestly soliciting 
the cooperation of umveihlly and college piofessms, high school 
teacheis, students, and amatems in I lie dllb lent blanches of natural 
science, and asking that leniency of judgment which such enter- 
prises meiit when begun nuclei speelal difficulties Finally Thm 
Naturalist is not intended to be a money-making institution, but 
it will be improved anil enlarged sn rapidly as tlic income from sub- 
hciiptions and othei resouices will penult 

J. II H. 

AN OHIO HTAT10N FOB AMPKIiOl^IR TOUDATA 
W A Kellkrman 

ll’late 1 ) 

While collecting in Hcloto County on the 8th of July, 1800, 1 was 
fortunate enough to come across an indigenous specimen of Ampc- 
lopsN eordata *Thc station for the plant in on a hillside one mile 
raHt of Portsmouth, Ohio The charnctci of the environment is in- 
dicated In flguio 8, plate 1 , the plant In i|uestlon glowing on the 
bank by the roadside at a point immediately above the bicycle in 
the cential part of the picture The photograph from w Inch the half 
tone was made bhoWH only a portion of the high hills that bolder the 
Ohio river. The soil is clay and not regal ded as very fertile. It Is 
generally the case perhaps that tins species grows In “swAmpa and 
along liver banks,” as stated in the manuals, but the ground* here is 
high and dry 

+Sinc<- the MS for th» trticle »»■ ptwd to the punier, the locality tu eg tin tutted end 
aereral pl.mli, tome of huge nia, were lound further up the hiU-itde 
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The published statements as to the distribution of Ampelopsis 
eordata are not uniform. Riddell, in his synopsis of the Western 
Flora, says It ocourslfn the Alleghany Mountains west to Arkansas. 
Torrey and Gray, in the Flora of North America, Vol. 1, under the 
name of Vltls indlvlsa, give its distribution as Southern States west 
to Louisiana and Arkansas Wood using the same name In hts 
class-book, says Southern States to St. Louis In Gray's Manual, 
last edition, the plant ir given under the name of Cibhus anipelopsls 
with the statement that it occurs In Virginia to Illinois and South- 
ward. The occurrence as noted hv Britton and Biown in the Illus- 
trated Flora, makes the specify still more decidedly southern, 
namely, southern Virginia to Florida, west to Illinois, Kansan and 
Texan. Prof Stanley Coulter, in a Catalogue of the Flowering Plants 
and Ferns indigenous to indiana, published in JHOtHn the 24th An- 
nual Report of the Depaitment of Geology and Natural Jtesoutces of 
Indiana, Hays this species occum U iu the central and southern 
counties of Indiana In swamps and moist woods.” 

In the fifth edition of Gray ’a Manual the rango of tins Ampelop- 
sis (under the name of Vltin indivisn) was given as “West Virginia, 
Ohio and southward.” In answer to an inquiry as to wlmt in the 
Gruv Hoi barium was perhaps the basis for the reference to the Ohio 
distiihulion, Mr. Meirltt L Fernnld kindly wiotc me ns follows .— 
f find in the heilmnum a specimen of C'lssus nmpclopMH marked 
‘Ohio’. It Is one ot the old Torrey and Gray specimens and no fur- 
ther data me ghen.” 

I>r MIMspaugh lists this species ur Cirsus ampelophis in the 
Flora of West Virginia and adds on the nuthonty of Mcrtz and 
Guttcnberg that it also oceuis in Ohio, near Wheeling. Cpon In- 
quuy of Hupt MertiS, l learn that Ills notes of work upwazds of 
twenty years ago contain no mention of this species at Wheeling, 
West Virginia, ot at Bellaue, Ohio. He fuitlict jufomis me that 
wliut was taken lor ttns Anipelopsls at Bellaue was piolmbly Vitls 
eordlfolia, three forms of which weic found growing on the Islands 
of the Ohio River near Wheeling Ot these he adds in a letter to 
the water, * I think we probably docided tliat one was V. indivisa, 
but I feel sure that it whs not and you are probably the first to find 
It In Ohio." 

It will be obseivod tliat the distribution ns noted by Professor 
Stanley Coulter extends Its range still furthei noithwaid than my 
Ohio station. It Is likely that its occurrence still fuitber northward 
In Ohio inay be detected by assiduous collectors. 

I wish to say a word concerning the ornamental character of this 
native vine. The foliage Is bright green and very handsome. A 
figure of a single leaf Is shown in Plate 1, figure 2 This is reduced 
from a photograph taken with the leaf itself used as anegallve I have 
never detected a fungous attack or insect dopredatlon on the leaves. 
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The small (lull-colored bluish fruits In loose panicles when abund- 
ant are somewhat ornamental The vine is a vigorous grower and 
clings firmly to suppoita. Figure 4 shows a plant used for orna- 
mental purposes growing on the south side of the Botanical Build- 
ing at the Ohio State University A figure from a still moie vigor- 
ous specimen was shown by Mrs Kellennan in Vick’s Magasino, 
January, 1000 Tins was made from a photograph of a specimen 
growing nt the noiih porch of a residence In Uoluinhus, Ohio. The 
saine has been tepioduced by Dr. HuLsted in Bulletin No. 144 of the 
Now Jersey K\ pel linen t Station The species can l>e transplanted 
leHdtlv One of the plants just leterted to whs dug up in June In 
Linn County, Kansas, and chmI.v pur\i\ed Its lough treatment 
Roots wert taken from the Pm th mouth plant in July this yem and 
they are now glowing and piodiicing stems We have lepeatedly 
tiansplanled specimens that were grown from tools and from cut- 
tings In flic gieeu house and always will) success 

A word as to the synontmiy should pel Imps be given The species 
was (lenciihcd by Mlchuux In 1808 under the name of Ampelopsib 
cm data Pei soon In 180 T> proposed the name Cismih nnipelopnih for 
the species It whs unfoitunato that he did nof ictain the speelllo 
name, cordata, for theie seetils to have been no need of dlseardlng 
that pait of Its liunie even if the genus had been oi Iginnlly mis- 
apprehended Had lie followed the most com me ridable usage of the 
modern syatematlstb, lie would have published the name in this 
foim: ClbaiiH cm data (Mx ) Pern In 1HI1 Wlldenow T published the 
name ns Vitis indivlsa and here as before un necessarily a new 
specific name was given. Many authors have regarded the plant aa 
aVltlsrathei than an Ampelopsls or a Cissus. We rely, however, 
on Dr Britton’s nuthoiity and use the name Ampelopsls cordata, 
relegating the other names to synonomy. 

Explanation op Platf 1 — Ampelopili tordata Figure l A herbarium ipeumen of 
twigs in fruit, from ft photograph Figure I A tingle leaf and tendril after « photograph direct 
from tha ume, reduced by the engraver Figures View of the nation for the imligenoui 
specimen at Portsmouth, Ohio , the Ampcloptis la m the center of the picture immediately 
above the bicycle Figure 4 View of a plant growing on the louth wall of the Botanical Build- 
ing, Ohio State University , 10 the right of the door a portion of a Japan Ivy it seen 


THE BAUM PREHISTORIC VILLAGE SITE. 

VV. C. Mii.lh. 

The field work of the Ohio State Archwologloal and Historical 
Society tm completed August 18. The explorations were a con- 
tinuance of last year's work at the Baum Prehistoric Village Site, 
which la situated in Rosa County, Ohio, Just across the river from 
the smaU village of Bournevllie, and is located upon the first gravel 
terrace of the Paint Creek Valley. The village aite aunotmda a 
large pyramidal monnd which waa examined a number of yean ago 
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under the direction of the Smithsonian Institution of Washington. 

A complete report of the explorations Is found In the 12tli Annual 
Report of the Bureau of Ethnology, 1H90-01. At this time the village 
site was not oxplored but It war known to exist, am the following ex- 
tract from tho 12th Annual Report will show: ** This mound is 
situated upon the edge of the first general bottom of Paint Creek, 
which though protected by a huge le\ee is annuAlly inundated. In 
overflow times the smaller circle of tho adjoining enclosure is almost, 
entirely submerged, and the sunumL of the mound Is tho only land 
visible Above a broad expense of water. Around the mound upon 
all sides, particularly to the east, are l i aces of formei Indian occu- 
pation Nmneious fiagments of pottery Rtmllar In fabrication mid 
ornamental feature to those found In the mound bestrew ,the plowed 
ground These were Intermingled with the valves of mussel shells, 
pitted stones, shell disks, human bones, arrowheads, pieces of per- 
forated stone gorgets, and a large quantity of chipped flint " Di- 
rectly noith of this village site, about one mile distant Ik the 
noted hill top enclosure known as Spruce Hill, winch overlooks the 
valley of Paint Cieek for many miles north and south. The hill on 
which this enclosure is situated is about 500 feet high, and Is a long 
nai row spur pi ejecting from the tableland and extending to the 
south. 

The wall of this enclosure is composed entuely of boulders and 
broken pieces of Rands to lie which had been collected along the 
margin of the summit of the hill. These sandstones aie the lesult 
of dlsintregatiou of the sandstone strata which is neni the mu face 
on tho hill top Directly east from tho village site, a little more 
than 1800 feet, N what Ik known as the Baum wmks, which was sur- 
veyed by ftquler «te Davis in 1840 They doMCiibed tins work iik the 
best, preseivod, and possessing gateways that aie wider than those 
of any other earth-works found m this valley They also made a’ 
suivey of tho mound which ih situated in this \Jllago site and 
they described it as a laige, square, truncated mound, with a base 
of 120 feet and huvlng a flat top, with an area 50 feet squaie. The 
mound at that time being 15 feet high. They also sny that quanti- 
ties of coaise broken pottery were found on and around the mound. 
Thus it will be seen that the early irnebtigatois found pottery 
surrounding the mound and later explorations by the Mnitthsoiuan 
Institution sliow that the broken pieces of pottery found on the 
surface surrounding the mound were very much like the pottery 
found In the mound Aiul placed with the bimed dead therein. 

The object of the investigations carried on by tho Archaeological 
and Historical Society ib to show the connection between the occu- 
pants of the prehistoric village and those who built the mound. 
This has been done by carefully coinpailng the contents of this 
village site with the conteuts of the mnuud as reported by the 
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Smithsonian Institution. So far, all of the pottery and Implements 
of bone, stone, and shell that were burled in this mound, have been 
duplicated In great numbers from the refuse heaps, burials, and ash 
pits found In the village The village entirely surrounds the mound, 
but on the east It Is more extensive and occupies upward of five 
acres of ground. 

The work of examining the village site is very laborious. 
Every portion or particle of the earth to a depth, on the average, of 
two and one-half feet Is carefully dug over with small hand trowels, 
and every particle of bone, shell or stone is carefully removed and 
examined The contents of the ash pits are screened so that no 
implements or ornaments may be lost The whole village Bite is 
platted, laid off In sections thirty-six feet square, which square is 
again laid off Into sections four feet square. In this way every 
find Is carefully located upon the map. This year the work was con- 
ducted east and north-east of the mound. Here the post-molds of 
their little tepees were found in abundance. Their fire-places usually 
were placed just outside of the tepees, and their refuse pits near at 
hand, and near by we found the burials. A senes of photographs, 
showing the manner of burial and the close proximity of the burials 
to the ash pits and tepees, were carefully made At one time seven 
skeletons were exposed within an area of fifteen feet square Within 
this space two ash pits were found and one row of the po^t-molds, 
showing the relation of the little home to the burial ground The 
manner of burial is shown by the photographs taken of the seven 
skeletons exposed at one time, showing that they had no definite 
manner of placing the bodies, as some were buried at right angles 
to each other, some were placed at full length, and lying upon the 
back, while others wore placed upon the side; In still other oases the 
body was evidently doubled up and then burled. A great number 
of skeletons of babies were found In the ash pits, showing that the 
already dug ashpit was the most convenient grave for the little one, 
who was then covered with ashes, consequently the skeletons were 
perfectly preserved With a great number of the adult skeletons 
were found Implements of bone, such as awls, hoes, celts, arrow and 
spear points of stone, beads and ornaments of shell and bone; but 
with the skeletons of children varying in age from four to twelve 
years were found the greatest number of ornaments made of shell 
and bone. In one Instance a large gorget made from the marine 
univalve Htrombus gigas about two and one-half inches In diameter, 
was found upon the skeleton of a child six years of age. In another 
more than two hundred beads and ornaments of shell and bone were 
found upon the skeleton of a child not over seven years of age. In 
another grave a child not over four years of age had buned with It, 
wbat at one time was no doubt, a necklace made of elk teeth, per- 
forated for attachment. In two instances the graves of children 
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were oJfcrefully covered over with slabs of slate. With those children 
whose graves were carefully covered no implements or ornaments 
of any sort were placed. Of the sixty-three skeletons found, 
not a single perfect piece of pottery was found burled with them, 
differing greatly from the Madisonville Prehistoric Cemetery 
near Cincinnati, for at the latter cemetery quantities of pottery In 
their perfect state was found, buried with the skeletons. The 
pottery i implements and ornaments at Madisonville can be readily 
duplicated from the village at Paint Creek. 

In the ash pity can be found specimens showing the master- 
piece! of art wrought in stone, bone and shell, representing the 
civilisation which at one time inhabited this village Of the bone 
implements, the needle, made from the bones of the deer and elk is 
most beautiful In design, at the same time showing the skill dis- 
played in the manufacture of the implements Borne of them are 
upwaid of nine inches m length Of the bone specimens perhaps 
the bead is the commonest. In some pits more than two hundred 
have been taken out. In these ash pits were also found well wrought 
specimens of Aboriginal fish hooks, also specimens showing the var- 
ious stages of manufacture of this implement, which differs some- 
what from the manufactnre of those found at Madisonville, a full 
account of which appears in the 20th Annual Report of the Trustees 
of the Peabody Museum of Harvard University, by Prof. F. W Put- 
nam, In which ho fully describes the manufacture of the fish hooks 
found In the preh tstorio village site. In no Instance was an unfinished 
specimen found in the Baum Village which would, In any way, show 
that a hole was first bored through the bone and the Ash hook then 
wrought from this hole as was shown by Prof. Putnam , on the con- 
trary a piece of bone was selected and cut Into shape representing a 
small tablet of bone two and one-half Inches long by from one-half 
to three-quarters of an inch broad, with rounded edges at the ends. 
The cental was then cut out by rubbing with a stone on each side. 
So that two fish hooks were made Instead of one from the single 
piece of bone A great many perfect scrapers made from the meta- 
carpal bone of tbe deer and elk were also found, while almost every 
pit would contain from one to four broken halves of these scrapers. 
Hpecimens were also procured showing the various stages m the 
manufacture of this Implement which resemble very much in every 
particular those found at Madisonville, and also those found at the 
village site at Fort Ancient 

The pottery fragments found in these ash pits resemble those 
found at Madisonville, in the ornameutation by incised lines, Imple- 
ment indentations arranged in figures, and handles ornamented with 
effigies of birds and animals Of the shell implements, perhaps the 
most common ib the shell hoe, which Is made from the mussel shell 
Unio phoatua , 
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A groat number of heads, from one-half to one Inch in diameter, 
made frominusael shells and perforated with from one to three holes, 
are found The large gorgets from two to two and one-hAlf inches 
in dlametei are also found. These are invariably perfoiated with 
fioin one to three holes, and are made fiom a shell foreign to the 
Paint Creek Valley. 

Of the implements and ornAineuts made of stone, the Hint arrow 
heads aie very common These are mostly made from material 
brought from flint rhlge In Licking County. Giooved axes are also 
found, the type prevailing Is the one having the groove extend en- 
tuely around. The perforated gorgets of Hlato are also found, hut 
tho most Interesting of the stone Implements found in the pits are 
the perforated dlsooidalH. Theso are all small, vhi,\ trig in diameter 
from two to thiee Inches, and finely polished 

In the lefuse lumps and ash pits were found the Iwuies of the 
ammalH used for food, charred corn, hickory nuts, walnuts, butter 
nuts, acornH, hazel nuts, beans, seeds ol the papaw, wild plum, 
etc About thli ty-fl\e pel cent, of the lames taken fiom these pits 
were of the Virginia deer Tin bones of the black Item, raccoon, 
elk, gi omul-hog, wild-oat, muskiat, sqm riel, h<n\ei, wild tui key, 
wild tfuck, wild goo^e, ti umpel ei swan, gieaf horn owl, haired owl, 
were found in abundance. But pel haps the most intei esting of the 
animal hones found were those of the Indian dog Hkulls and parts 
of skeletons weie taken fiom the pits in gieat iiumbeis. Pro- 
fessor K W Putnam, ol HaiMiid Cmveislty, who Iihs been mnk- 
mg a studv of the skulls of the dog taken fiom the mounds and 
builal places of Klni ula, (feoigla, Mouth Cnioluia, Ohio, Kentucky 
Ncw r Voik, and fiom tile great shell heaps in Maine, sn>s that a 
distinct variety 01 species of dog was disl libn ted over Noith America 
in pre-Co] uinhiau times, and bj compailsoii he finds that the dog 
found In America is the same vaiiel\ ol dog found in the ancient 
site of the Swiss Lake dwollois, and aKo In the ancient tombs' of 
Thebes In Kgypt, and claims that the \ n i ic of the piP-ColumhlHti 
dog Is apparent I v identical with the puie bleed Scotch collie ot today, 
while Mr F A. Lucas, of the IT. H National Museum, describes the 
dog tound in the Baiun Village as lesemhling vei> much the hull 
(eiiier In size and piopoition, and stHtes that the same species have 
been tound in t lie \illage sites in Texas and the old Puobloes 
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A FOLHCOLOTTS FORM OF 80 KUHUM SMUT AND NOTES 
ON INFECTION EXPERIMENTS. 

W A Kbllekman 
(Phte S ) 

On January 1st, 1900, several pots in t hr* Botanical greenhouse 
of the Ohio Htale University were planted to Hoighum, Kaffir corn, 
maize, sweet-corn and pop-coin. The seeds were previously 
moistened and mixed with n large quantity of head-smut of sorghum 
taken from smutted soighum plants also fiom maize infected with 
the same fungus. This species was named Untilayo itdiana by 
KUhn In 1HH8 from specimens collected in Egypt. 

The plants developed rapidly and normally, though the stems 
were slmidei and did not reach the normal height The panicles 
appeared eaily and only in a comparatively few cases showed in- 
fection 

i ii one case an anomalous specimen appeared, namely, a sweet 
corn plant with the upper leaves as well as the panicle infected. 
This form thcrelore differs hom the type in being in pint folueolous 
and may be designated ns Utftlayo [Cintnutia*) rnfiana forma 
falncula nov . fm Figures 1 and 3S, Plate 2, show T the appearance of 
tile Infected plant, the one lepiesenting an carliei and the othei a 
latei stage of the emergence ot the smut mass 

It mav be lemaikcd furthci that l have lepeatcdly tried seed 
inoculation e\j>ci linen ts, mostly m the greenhouse hut also 
occasionally in the held 

In the Littei case in the suinmei of HWO, I obtained from n plot of 
many bundled stalks Including field-coin, sweet-coin, pop-coin, 
sorghum, Kaffir com and bloom corn only throe cases of smutted 
plants These were of sweet com, both the tassel and car being 
affected Tlie previous yeai about the same per cent of successful 
Inoculations were obtained Hut in the greenhouse the experiments 
have unitoimally resulted in the production of a considerable 
numlier of smutted stnlks of Hoighum and occasionally nu infected 
plant of maize These have for the most pint been leported in print, 
the fhst account appearing in Bulletin No 2.1, Kansas Experiment 
Station, ill the year 1891 

I have now growing in the botan leal gieenhouse three hcIh of 
Borghum plants laised from seeds planted January 1, 1808, Janu- 
'ary 1, 1899, and January 1, 1900. Only the plants have been retained 
which showed successful Inoculation expeuments. They have been 
shifted to larger pots from time to tune, but the plants make only a 

"Mr, O P Clinton regard* this fungui u a Cm tract u rathrr Uian an IJ'tilago 
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■tun ted growth. The new stalks that appear now and then are In- 
variably affected, though sometimes one of the panicles, either the* 
one terminating the main Btem or one of the Hide branches may be 
free from visible smut. It is thus evident that this species of smut 
Is perennial where Its host lives from year to year. Figure 8 shows 
a photograph of one of the plants started In the greenhouse in 1009, 
its first stem producing an Infected panicle. Figure 4 shows a plant 
grown in 1000, the first or central panicle not exhibiting the smur, 
but later when panicles from the side branches appeared, they were 
seen to be smutted. 

It seems that another experimenter, whom I will quote, has 
succeeded scarcely as well. Mr. G. P Clinton, the assistant Botanist 
of the Illinois Experiment Htatlon, Urbana. Illinois, In Bulletin No- 
57 (March, 1000) reports as follows: “Apparently from the experi- 
ments of Kellerinsn, infection takes place through the germinating 
seed, though the percent, of infection he produced was rather small. 
In ’08 field experiments were conducted here with a view of infect- 
ing the Orange variety of sorghum with this smut. In one case the 
seed was mixed with an abundance of spores andjin others these 
spores were sprayed in water or manure water on the young parts of 
the plants when about six inches high. In none of the several hun- 
dred plants that matured was any sign of the smut found It is very 
likely that the variety used may have had something to do with the 
negative results, as it was not the same from which the smut was 
taken. 11 

The head-smut of sorghum Is not to be confused with another 
species that occurs on the same host. The one now referred to 1 b a 
graln-smut, that is, the panicle as a whole Is not included, but the 
Individual grains become smutted. This species has been called 
UatUago aorghi , but Mr Clinton regards it as a ("m tract la, namely, 
Ctntraotta aorghi-vulgaris (Tul ) Clint* It is more common than the 
former, occurring often on sorghum and broom corn. 

The heAd-sinut of sorghum, TJatilago or OuUractia rexlxana , 
was first found in this country by Prof J. T Willard at Manhattan, 
Kansas, In 1800, In a plot grown for purposes of chemical Investiga- 
tion. The same year It was detected by Dr. Halsted In New Jersey. 
I found it in Ohio In 1897 and It Is now reported for Illinois by Mr. 
Clinton. In all these caseB It occurred only on sorghum, but Prof. 
Hitchcock has reported It as not uncommon on maixe In fields about 
Manhattan, Kansas. 

Explanation op Platx 1 — Uatilag o or Ciotrmetia reiltana Figure 1 The folncolotu form 
occurring on ivoit tom, ihe panlrle not yet emerged, but ibe uaut on upper leave* iu right 
Figure I Same aa in figure 1, allowing a later itaga of maturity FigureS An infected 
sorghum plant in the greenhouae, photographed in U99, the panicle attuned figure 4 An 
infected sorghum plant, grown in the greenhouae in 1VOO, the central panicle aound, the Lates 
(•ida) panicle* imuttad 
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A LIST OF HEMIPTERA COLLECTED IN THE VICINITY 
OF BELLAIRE, OHIO. 

Hbbbbbt Osbobk. 

The following record of species represents thq collections of 
Hemiptera made during four days (Aug. 28, Sept. 1, 1900) at points 
within five miles of Bellalre, all on the Ohio side of the river. 
Wooded hillsides, valleys, creek bottoms and shore and island of 
the river were worked during a part of each day and as the list In- 
cludes one hundred and forty-nine species, lit is probably fairly 
representative for the common species of the season. 

HOMOPTKRA. 

doadidre Cioada tlbicen L One specimen found dead. 

Membradda. Entllia sinuata Fab., Publilia concava Bay, 
Ceresa diceros Bay, Ceresa bubalus Fab., Thella bimaculata Fab., 
Ac u tails calva Say, Vanduzea arouata Bay. 

Fulgoridce Bcolops sulolpes Say, Bcolops sp., Or men La prulnosa 
Say, O. septentrional!* Fab., Amphlscepa blvittataSay, Bruchoinor- 
pha dorsata Fh., B. ooulata Newmn , Issue? sp Plssonotus ater 
VanD , Stobera trloarinata Say, Stobera sp., Liburnla campestris 
VanD., L. ornata Stal, Liburnla sp. 

CercopidcE. Lepyronla 4-angularls Say, Clastoptera obtusa 
Say, C proteus Fh., C. xanthooephala Germ. 

Bythosoopidn. Macropsls apioalls OAB., Agallia sangulnolenta 
Prov., A. 4-punctata Prov., A. constrlota VanD., A. novella Say, 
Idiooerus pallidus Fh., 1. snowl GAB., I. vertiols Say. 

TeUtgonidas. Auladzes lrrorata Fab., Tettlgonla bifida Say, 
T. trlpunctata Fh., T. gothioa Sign. T. hartll Wdw. (mss), Dledro- 
cephala oocoluea Font., D. molllpes Say, Helochara communis Fh., 
Gypona octolineata Say 

JcmidGB' Xestocepbalus pullcartus VanD., X. tessellatus VanD., 
Platymetoplus acutus Say, P. frontalis VanD, Deltocephalus sayl 
Fh., D. sylvestrls O. A B., D. apicatus Osb., D. weedl VanD., D. ob- 
tectus O. A B., D. Inunloue Hay, D. flavlcosta Stal, D nlgrlfrons 
Forbes, Scaphoideus Immistus Say, S. auroultens Prov., S scalarls 
VanD., Athysanus curtlsu Fh., A (Llmotettix) exltlosa Uhl., Athy- 
sanella aoutlcauda Bak., Lonatura catalina O A B., Eutettlx semi- 
nndus Say, Pblepslus lrroratus Say, P. deoorus O. A B., Thamnotet- 
tix olltellarlus Say, Chlorotettlx unloolor Fh., C. galbanata VanD., 
Jassus olltorius Say, Cioadula 6-notata Fall., C. punctlfrons Fall., 
Gnathodus punotatus Thunb., G abdominalls VanD., Empoasca 
smaragdula Fall., E. obtusa trlfasciata Gill , E. mall EeB., Diora- 
neura flavlpennls Fab., Typhlocyba comes vltls Harr., T. comes 



12 


0. S. U. Naturalist 


[Nov. 

basllaris Bay, T. comes comes Bay, T. c. ilcsao Walsh, T. obliqua 
Bay, T. vulnerata Bay, T. tridnta Fh., T, trifaaoalta Say, T. quercl 
blfasclata Gill., T. hartll G1U. 

ApMdidce. Pemphigus popull transversus Riley, On Cotton* 
wood. 

AUyrodidx. Aleurodes sp. Abundant on Sycamore leaves. 

Oocddct, Chi on asp Is sallcls Harr. 

HBTBBOPTIDHA. 

Cydntda. One speclmeu as yet undetermined. 

Fsntatomida. Podlsus cynlcus Say, Brocbymena annulata Fab., 
Cosmopepla carnlfex Fab., Eusohlstus flssllis Uhl., E. tristigma 
Bay, E. varlolarlus P Beauv.,TriohopeplasemlvlttataSay, Thyanta 
custator Fab., 

Camden. Neldes muticus Hay, Jalysus nplnosus Bay, Corlsus 
lateralis Say, C. nlgrlsternum Sign.. C. bohenmni Sign., (?) C. nove- 
boraceasls Sign * 

Iygaeidet. Nyslus thy mi Wolff, N angustatus Uhl., Orstllads 
product* Uhl., lichnorhynohus dldymus Zott., Hllssns leucopterus 
Bay, Cymus angustatus Stal. GeocorlH llmbatus Htal, G. fullglnosus 
Bay, Myodocha sernpes Oliv,, Ligyrooorls sylvestrls L., Ptochiomera 
nodosa Bay, Lygaeus kalmil Htal, L. turoicus Fab. 

Oapnda 1 , Megalocourea debllls Uh. (V), Mirls alHnls Rout., 
Compsocerocorls annullcomis Reut., Calocorls rapldus Hay, Lygus 
pratensls L., L. plagiatus Uhl., Poecylosoytus basalts Reut., Camp- 
tobroohls nebulosus Uhl., Eourlto tarsus elegans Uhl., Hyaltodei 
vltrlpennls Bay Episcopus omatue Uh., Ilnaeora stalll Reut., Pllo- 
phorus blfasclatus Fab , Mnlacocoris Irroratub Bay, Garganus fusi- 
formls Hay, Haltlous uhlerl Glard, Btyphrosoina styglca Bay, Neo- 
borus laetUH Uhl., Plagioguatlius obscurus Uhl., Plagiognathus sp., 
Agalllastes associatus, Uhl. 

AcantMidn Tnphlepb lusldiosus Say. 

Tlngllidte. Corj times ciliata Say 

PhymaUd<r, Phymatafasciata Gray. 

Nabldte. Corlscus ferus L. 

JttAuvndUe. Bines diadems Fab., Acholla multlsplonosa DeG., 
Dlplodus luridus Stal. 

Hygrotreohxda. Hygrotrechus remigls Bay, Stephanla pteta H. 
Sohf 

SnldkUr. Baida lnterstltlalls Bay. 

GorliUtcc. Corlsa altcrnata Say. 

Of the above list nearly thirty have not been recorded for the 
state hitherto and there are a few specimens which are as yet un- 
determined. 
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ADDITIONS AND CORRECTIONS TO THU “ODONATA 
OF 0H[0." 

JAMES B. II INK. 

Bince the publication of the Odonata of Ohio, there have been 
several species of dragonflies added to the State list, and we have 
had reasons to change onr minds regarding the Identity of two 
species at least. 

Ennllagma Fischeri, Kellloott, in a synonym of Agrion antenna- 
turn, Say, consequently the speclos will henceforth be known as 
Enailagma an ten mi tarn, Bay. 

Our Gomphus llvldus, Selys, is OomphuB sordid us, Belys, and 
Oouiphus externuH, Belys, is Gomphus omssuB, Hagen. 

The following species have been added • 

1. Lestes eurlnus, Bay, taken Juno a, 1900, by E B. Williamson 
In Portage County. .Numbers of botli males and females of the 
species wore taken on Cedar Point, at Sandusky, July 10 of the 
present year. 

2. Progomphus obscurus, Ranib., first taken at Ironton, June 1, 
1800, by R. C. Osburu. The present year I took several specimens 
at Vinton, June 10th. 

8. Gomphus abbrevlatus, Hagen, (?) was taken at Loudonvllle, 
June 10, 1899, by J. B. Parker and R C. Osburn. The species was 
common at the same locality June 14, of the piesent year. 

4. Neurooordulia obsolete, Bay, has been taken at Cincinnati 
by Cbas. Dury and his associates for three consecutive seasons. 

6. Neurooordulia yamaskanensis, Prov., was procured on Rattle- 
snake Island In Lake Erie, June 28, 1900, by Prof Osborn. 

6. Nasieeschna pentacantha, Rambur, was taken near Kent, 
Ohio, June 21, 1900. In company with R. C Osburn we procured 
three pairs of this species. Others were seen. 

DRAGONFLIES TAKEN IN A WEEK. 

Raymond C. Osbubn and Jambs S, Hine, 

During the week beginning June 17tb, we collected insects and 
fishes in the region of small lakes near Kent, Ohio. A list of the 
Odonata taken during that week is interesting, as it shows the rloh- 
ness of the Odonat fauna of north-eastern Ohio and also the number 
of spooles of this group that may fly In a certain locality at the same 
time. 

1. Calopteryx maculate, Beauv. 

2. Colopteryx equabllls, Bay. 

8. HeUsrina amerloana, Fabr. 
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4. Lestes nnoatns, Kirby. 

6. Leu tea rectangularly Say. 

6. Lestes vlgilax, Hagen. 

7. Le« tea In equal la, Walsh. 

8. Argla putrldn, Hagen. 

0. Agrla violaoea, Hagen. 

10. Argla tibialis, Rambnr. 

11 Argla aplcalis, Say. 

12. Erythromraa oonditmn, Hagen. 

13. Nehalennia poslta, Hagen. 

14. Nehalennia Irene, Hagen. 

15. Amphiagrlon sauclum, Bunn. 

16. Enallagma traviatum, flelys. 

17. Enallagma civile, Hagen. 

18. Enallagma carunoulatum, Morse. 

19. Enallagma hagem, Walsh 

20. Enallagma gemlnatum, Kel. 

21. Enallagma exsulans, Hagen. 

22. Enallagma antennal um, Say. 

23. Enallagma eignatum, Hagen. 

24. Enallagma pollutum, Hagen 
25 Jscbuurn vertically. Hay 

28. OphlogomphuB rupinnulensls, Walsh. 

27. Uomphua dllatatuy Kamhur 

28. Qomphua qnadrlcolor, Walhh. 

29 Qomphua frntemua Say 

30 Gomphun furcifer, Hagen 

81. Oomphus HplcatiiB, Helyw. 

82. Gomphna aordldus, Selys 
38. Gomphus extlis, Heljs 

34 Drnmogomphub spinosus, Selys. 

85. Anax Juulus, Druiy 
36. Basltehchna janata, Say. 

07 Eplirbchna heroft, Fab. 

38. jEsohna verticalls, Hagen. 

89. Nasirenohna pentacantha, Rambur. 

40. Maoroima illinoiensls, Walsh. 

41 Epicordulla prlnoeps, Hagen. 

42. Tetragoneurla cynosura, Say. 

48. Tetragoneurm semiaqua, Burm, 

44. Tramea laoerata, Hagen. 

45. LLbellula basalts, Say. 

48. Lihelluln pnlchella, Drury. 

47. Ltbellula semifasclata, Burm. 

48. Libellula exusta, Say. 

49. Libellula lnoesta, Hagen. 
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50. Flathexnls trimaoulata, DeGeer. 

61. Celltbemls eponlna, Drary. 

69. Cellthemis ellsa, Hagen. 

58. Celltbemls fasolata Kirby. 

64. Leneorhinla Intacta, Hagen 

66. Sympetrum rublcundulum, Say, 

58. Peri them Is domltla, Drury, 

67. Mesothemls slmpliclcollis, Say. 

58. Pachydlplax longipennis, Barm. 

Number 2 was taken for the second time in the State. The 
species was common along the Cuyahoga ltlver, whore both males 
and females were found resting on foliage near the water's edge or 
flitting nervously from one resting place to another. 

Number 27 is one of our rarer tf omphlds. Only one specimen 
of the species was taken. 

Both 'inn le and female of 80 were taken. This is the first Lime 
the female of this species has been taken In Ohio 

Number 80 was taken for the first time in Ohio. Three pairs of 
this fine species were taken. 

Two years ago 1 took males of number 46 at Htewart’s Lake. 
The species lifts not been taken In the State since until this year when 
we took both males and females at the same luke. 

Number 58 has been couaiderod’a very desirable species, but it 
seems that it Is a common foim In the lake reglou near Kent. 
About thirty specimens were procured. 

ADDITION H TO THE OHIO FLORA. 

The Fourth Htate Catalogue of Ohio Plants published in April, 
1809, by Kellorman, contained 2025 species of Cormopliytes. In the 
first Annual Supplement, published April, 1900, 80 additions were 
made. Tho following 22 additional species therefore bring the total 
to 2ll6planb>growlngwlthoutoultlvationln the state. The numbers 
correspond to the Fourth Htate Catalogue so that those who desire 
can easily copy the additions and bring their catalogue up to date. 

212a Bouteloua hirmita Lag. Hairy Mesquite- grass. Ohio State 
University Campus, Columbus F J. Tyler. 

212b Bouteloua ollgostachya (Nutt.) Torr. Mesquite-gram. 
Ohio State University Campus, Columbus. Alice Dufour. 

25ba Bromus asper Murr. Hairy Brome-grass (London, Mrs.K. 
D. Sharp, Coll., E Monroe, Highland Co., W. A. Kellerman, Coll.) 
Alice Dufour. 

285b Bromtis brcviarUtatus (Hook.) Buckl. Short-awned 
<316*1 Ashtabula, (W. A. Kellerman, Coll.) Alice Dufour. 

472a Wolffla brasiliensls Wedd. Brasil Wolffla. Sandusky 
Bay. Abundant at times. R. F. Griggs. 
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588a Convallaria majalis L. Lily of the Valley. Abundantly 
escaped In Cemetery, Worthington. R. F. Griggs. 

8J9a Sal lx nigra x amygdaloid©*. A D. Selby, 8th Report 
Academy of Science' p. 22, and others. 

629 Change S fluviatllis Nutt, to S. interior Rowlee. Rowlee 
in Bull. Torr. Bot. Club. 27: 247, 1900. 

629a Snlix Interior var. wheeled Rowlee. Codar Point, W. A. 
Kellerman and R. F. Giigs 

686a Selix aericea x cordata Ashtabula (W A. Kellerman 
Coll.) R F. Griggs 

687a flulix peholaris var gracile*. Toledo. (J. A. Sanford, Coll. 
1879,) R, F Griggs, 

638a Sal lx Candida x cordata. Castalia, Erie County. R. F. 
Griggs. 

861a Herberts aquilifollum* Pursh. (Mahonla aqnllifolium 
Nutt.) Seeding In Cemetery, Worthington R. F Griggs. 

898b Diplotaxus muralis (L.) DC Dlplotaxus Cleveland, Ohio. 
Wm, krebs. 

968 Philadelphia inodoru* L. Mt. Pleasant, Jefferson County. 
W. A. Kellerman. 

1089a Crataegus cordata (Mill.) Alt Washington Thom. Steub- 
enville, Ohio. H. N. Mertss. 

1046a Cratiegus multlpps n* sp ( W. W. Auho In Bulletin 176 N. 
C. Experiment Station, August, 1900.) Ohio, E. E. Bogue, Coll, 

1 182a Dolichos lablab L Hyacinth Beau Escaped from cultiva- 
tion In several places in Columbus. Found growing on vacant lots, 
surrounded by large weeds. John H. Sehaffner. 

1188a RIiuh ootlnusL. Escaped, Mt Pleasant, Jefferson County. 
W. A. Kellerman. 

1210a Ampelopsis cordata Miohx. Scioto County. Previously 
reported for Ohio. W. A. Kellerman. 

1256 Leohea minor L. Steubenville, Ohio H. N. Merts. 

1487a Gllla coronopifolla Pen Growing in a cemetery near 
Madison, Lake County. Spreading slowly. F. J. Tyler. 

1729 Euphorbia l&thyrls L. Pomeroy, Meigs County. W. A. 
Kellerman. 

1910a Polymnia canadensis var. r&diataGray. Cedar Point. 
Very abundant. R. F. Griggs 

1048a Hellanthus maxlmillanl Sohrad. Sandusky. A single 
plant along railroad tracks. R. F. Griggs. 


COLLECTING AND PRESERVING MICROSCOPIC PLANTS. 

Small plants like Desmids, Diatoms, etc., may be preserved In 
water, In homeopathic vials, provided a drop or carbolic acid is 
added to each bottle of material. In this way they will keep for a 
long time with very little change of color and contents. 

J, Ha S. 
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FEEDING HABITS OF THE SCARLET FLAMINGO. 

J. C. Hamblbton. 

One of the favorite winter haunts of Fhomieoptenu ignipalliatut 
Is found on the sandy beaches that abound on the west coast of 
South America, at about latitude 42° South. 

On the north coast of the large Island of Chlloe, there are several 
places of this sort where these beautiful birds may be seen In flocks 
of hundreds during the months of June, July and August, the winter 
months in that region. 

I remember the flrst time I walked over one of their favorite 
'resorts. It was on the Pudeto river, near the small town of Anoud. 
The tides here are rather high owing to the formation of the bay, 
and as a consequence it enters the river and floods great stretches of 
sand that border the left bank. As the tide goes out the flamingos 
may be seen here by hundreds. The first time I visited the place 
the tide had been out some hours and there wore no birds to be seen. 
I was disappointed for the trip had been made for that special 
purpose. 

However my attention was soon attracted to long rows of small 
hillocks of sand, or rather, to be more exact, circular ditches In the 
sand that appeared to have been made while the water was still 
present. These were about two or two and one-half feet in diameter 
by five or six inches wide and three or four inches deep. This, of 
oonrse, gave the central portion the appearanoe of a email bill about 
eighteen or twenty Inohes In diameter. Upon inquiry I oould get no 
Information —no one had any Idea how or by whom they bad been 
made. 

A few days later the mystery was solved when a second visit 
was made to the place at a more propitious moment. 

Upon approfeohlng to within a few hundred yards of where a 
regiment of these scarlet beauties was lined op, the birds took flight 
and It was then that I discovered who were the anthors of my mys- 
terious little hills. 

By subsequent observations I found that the birds took their 
stand In the water when It was about a foot and a half deep, and at 
more or less regular intervals about eight or ten feet apart. Here 
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they remained stationary and turned round and round with their 
heads under water, catching the Bmall orustaolans that seem to be 
their principal diet. The form of their beak is such that when it Is 
placed on the ground the upper mandible is underneath. This being 
large and strong, soon opens up the circular depression that first 
called my attention. Before the tide Is all out they usually leave 
because the crustaceans have by this time bidden In the sand. 

Tho flamingo frequents this coast only during the winter montbB 
and oonsequeutly does not nest here, nor is It known to nest west of 
the Andes mountains. Their nests and young, however, have been 
observed in great numbers in the small lakes of brackish water that 
abound on the plains of Patagonia east of the mountains. Undoubt- 
edly these are the same birds that spend their winters In Chile, the 
lofty Andes proving no barrier to their flight. There are many roads 
by Which they can pass, the mountains being intercepted by frequent 
rivers that empty Into the Pacific, and have their origin beyond the 
snow-covered Andes, In the plains of the Argentine Republic. 

AGGRESSIVE CHARACTER AND ECONOMIC ASPECT OF 
THE WHITE HEATH ASTER. 

W. A. Kkllkbkax. 

(SUM I ) 

The White Heath Aster (Aster erlcoldes) la an Indigenous species 
whose distribution is given In our manuals as “ Canada, Florida, and 
the Mississippi,” “ Maine and Ontario to Florida, west to Wisconsin 
and Kentucky,” and “ South New England to Minnesota and south- 
ward,” theivartety pUoiua “ mainly In the Western States.” It Is 
one of the commonest Asters throughout Ohio, occurring doubtless In 
every county In our State. The variety pilotut seems to be the 
common form In our region, and may be seen growing In rloh sad 
poor soli with almost equal thrift, and occurring in all habitats 
except the woods and swamps. 

Its capacity for adaptation to the advance of civilisation la 
remarkable, and this occasions the remark now very generally board 
among the farmers that It Is a “new weed In the region,” “ not 
known here five years ago,” “ Just came all at ones,” “ the latest and 
worst weed we have,” and other expressions of similar Import. As 
a matter of fact, the roadsides in many plaoes are lined with It, 
fields with a poor stand of clover, timothy, or blue grass are com- 
pletely covered with it, and all waste plaoes, vacant lots, and neg- 
lected spots are profusely decorated with the same. 

The plant la a rather coarse weed; but In spite of this fast It fa 
somewhat attractive because of the masses of green foliage and the 
white flowers that become prominent before the summer Is gone, and 
last throughout the early and middle autumn. The stems an tough 
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and wiry and this gives the local name “ Steelweed," a common 
designation In Adame County and adjoining regions. It le said by 
tome, however, that thle name it given It “because the flowers are 
the color of bright steel.” Another name frequently applied In the 
localities mentioned Is “ Bee-plant ’’ for reasons suggested In the 
name Itself, and still another Is “ Stlokweed,” for which I could 
leam no explanation. Other common names which Britton enum- 
erates are Frost-weed, Michaelmas Daisy, Farewell Rummer, White 
Boeetnary, Dog-fennel, Mare’s-tall, and Bomb-bash. 

Though complaint against this plant is universal In some sec- 
tions, it Is not. I think, well founded in all oases. It has some 
merits now and then acknowledged by those who are close observers. 
The allegations pro and eon may be summarised as follows: 

First, the statement Is made that It Is “ driving out every other 
grass” and “Invading” the whole country. It Is certainly more 
abundant than It was before the country was cleared and cultivated ; 
yet after all but little of It is seen In good pastures and vigorous 
meadows, and none at all In ground that is under thorough and con- 
stant cultivation. It has not the aggressiveness possessed by some 
of our weeds, but It does quickly take possession of neglected and 
fallow ground. It does not spread extensively or rapidly by under- 
ground stems as do some of the Composltae. It has simply short 
rootstocks for this purpose. Its mode of multiplication by this 
means Is illustrated In the figures shown in Plate 8 These are from 
photographs taken late In November, and Indicate the preparation 
the plant makes for the next season’s work. The specimens num- 
bered 1 and 3 bad been mowed to (he ground during the summer. 
But this Instead of killing the plants stimulated their propensity to 
vegetative multiplication. The result was therefore the opposite of 
wbat the farmer Intended, Figure 8 shows a plant undisturbed dur- 
ing the growing period, and its energies active and latent were 
almost entirely exhausted In producing flowers and seed. Let the 
plants alone then rather than shear their tops, and the sooner will 
they exhaust themselves. 

It Is true, as the figures plainly suggest, that this Aster le not a 
difficult one to eradicate. While the roots are numerous, they are 
not long; and even the shallowest plowing or ordinary cultivation 
will effectually destroy the plant. As to multiplication by seed 
germination, it needs simply to be remembered that good or even 
fair cultivation of the soil will prevent this weed from growing, and 
that many species of weeds will get in old meadows and pastures as 
rapidly as the cultivated grasses tire killed by excessive gracing or 
the casualties of season and climate. 

In the second place the weed la charged with the heinous crime 
of “ killing stock.” Thorough Inquiry In different localities estab- 
lished the fact that this plant, eaten to oonsldemble extent late In 
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the season by cattle and hones It is true, does damage perhaps only 
as the consumption of an excessive amount of almost any kind of 
dry and comparatively lanutritlous vegetable matter might do. It 
is said to be especially binding, and the constipation no doubt was a 
factor In bringing about the fatal results that were cited. While 
stock will eat the plant when at band they take but little of It if 
nutritious grasses can be found. A very intelligent and observant 
farmer, however, was seen cutting and burning the plants which 
covered his pastures to save his stock— his neighbor by carelessness 
In this respect, he averred, having lost some valuable homes. 

On the other hand this White Heath Aster Is an important bee- 
plant. Bees will “work on It the whole day, n and the plant is in 
bloom from middle or late summer to late autumn The honey made 
is white, and has a strong tendency “to turn to sugar/ 1 One 
farmer who has two hundred and fifty stands of bees, now that this 
Bee-plant Is well established as a sure crop, will sow no more buck- 
wheat for his bees. 

I have said this species Is becoming excessively abundant In 
some (hilly) portions of southern Ohio. It can well be regarded as “a 
great boon 11 merely because It is a soil-binder of marked efficiency. 
It prevents the destructive washing of the hillsides in the Fall, open 
winter and early spring. Such a plant would not be needed to a 
great extent, were methods and habits of cultivation perfect or in a 
high state of development; but this phase of the economic aspect of 
the case must at present be insisted on. 

Finally it may be said that as a fertiliser this Steel-weed takes 
a high rank. It is regarded by observant fanners as but slightly 
Inferior to a crop of clover. It does not decompose when turned 
under as quickly as clover, but that it yields plant-food and an- 
swers well tfce mechanical purposes of a coarse fertiliser, testimony 
is unanimous and appaiently conclusive. 

Explanation ov Plats S— Aster aricoidc* piloaus, reproduced from photograph* taken 
Ute In November Figure* 1 and I ihow pilots with abundant, and Figure 8, with few young 
•hoot* close to the ground Plant* ihowa in Figures 1 and 2 had the tops re mo ved Id summer, 
Figure 1 shows the common appearanre at th* and of tba growing season of undisturbed plants 
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GEOPHILOUS PLANTS OF OHIO. 

F. J. Tylbk. 

Geophilous— meaning earth loving— Is a term which has recently 
been applied to such plants as have some special adaption, whloh 
enables them to withdraw beneath the surface of the ground when 
adverse conditions, such as extreme heat and drouth, cold, etc., 
overtake them. Huch adaptions may be classified as 
Rhizomes, 

Bulbs, 

Conns, 

Crowns. 

Rhizomes are underground stems and like other stems may be 
simple or branched. The branched rhlsome Is, however, the most 
common form since It combines vegetative reproduction with the 
other advantages of a rhlsome habit. The Brake Fern (Pteris aqul- 
llna L ) is an example of a much branched rhlsome and Solomon's 
Beal (Polygonatum biflorum Ell.) of a nearly simple rhiiome. 

The stem of a rhlsomatous plaut may remain permanently 
underground, as Is the case with all ferns except the tree ferns of the 
troplos. An annual stem Is, however, usually sent to the surface 
and this may be a lateral branch from the main subterranean stem 
or it may be a continuation of the rhlsome, in which case the next 
year's rhizome will be a lateral branch and thus the whole rhlsome 
will be made up of a number of distinct segments. Various members 
of the Iris group are good examples of this. In at least oue genus of 
Ohio plants— Smilax— there are some members having both a per- 
ennial woody stem and a well developed rhizome. It may be that 
these plants are leaving the rhlsome hahlt and are taking up the 
woody stem habit. 

Perhaps In most cases rhlsome plants became such through the 
gradual ooverlng of trailing stems. It Is a protection and a saving 
of building material to a plant if its stems ar«\tralllng or creeping, 
still more so If they are covered by leaf mould or soil. If rhlsome 
plants were once trailers there should be every gradation between 
the two and so we find. The Trailing Wahoo Is a good example of 
this, since some of Its stems are often covered by leaf mould or soil 
while others are on the surface or some inches above. Many of the 
Erloaee* are In this transition stage between trailersand geophytes. 
The Wlntergreen (Gaultherla procurobens L.) has a long, creeping 
stem whloh Is often or usually covered by leaf mould. It roots 
freely and sends up, perennial woody branches to the surface. It la 
hard to say lu such cases whether the plaut Is geophllout or not. 
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Many geophllous plants of the rhizome type were doubtless once 
crown formers and here again we And a transition stage which con- 
tains every gradation between the two groups. The Composite are 
mostly crown formers, but some are true rhizome plants and some 
are transitional. 

The advantages of a rhizome habit are very apparent. The first 
and most Important advantage is the protection from frost which 
this habit affords. By taking up this habit many plants have been 
able to withstand a climate, which would otherwise prove fatal. 
The Alpine Willow Is an example. Rhizomes are often storehouses 
for food and become swollen and distorted in consequence. Vege- 
tative propagation Is usually comblnod with the geophllous habit 
and with great advantage to the plant In most cases a rhizome 
dies off at the back as fast as It grows In front so that any part of it 
lives a definite number of years. The Individual segments of the 
Solomon’s Heal, for instance, live from three to five years. In this 
way a branch soon becomes a separate plant In some cases, how- 
ever, the rhizome may live for many years and thus hundreds of 
seemingly Independent plants may be connected beneath the surface 
of the ground. The Brake Fern (Pterls aqulllna L ) is of this class 
and an entire hillside may be covered with a much branched speci- 
men of this plant. 

A plant which has no means of migration when it has exhausted 
the nearby food supply is manifestly at a disadvantage when com- 
pared with a progressive rhizome plant which moves every year 
Into a new and fresh location. To be sure, the distance It travels 
may not be far but It Is enough bo remove the plant from an ex- 
hausted position and from its womout and useless tissue. Thus this 
group of plants may be said to have found the secret of potential 
Immortality, for, unless some catastrophe overtakes them, they may 
live indefinitely and remain young. Tt Is interesting in this con- 
nection, to note how far some of these plants travel in a century. 
This may be calculated In a general way by measuring the annual 
growth In length of the rhizome. Bolomon’s Beal travels from 
twelve to twenty feet In this length of time, Uvularla perfoliata L* 
from eight to ten feet, Onoclea sensibills L. from three hundred to 
five hundied feet, and others still farther. 

The Iris group are exceptions, In that they travel in a circle- 
The reason seems to be that the lateral branches which continue 
the rhizome from year to year mostly arise on the same side 
of the terminal bud, so that each branch goes off at a slight angle to 
the former branch. The degree of angle determines the size of the 
resulting circle. One class of rhizome plants Is very distinct and 
requires especial mention. This class may be termed upright or 
retrogressive rhizome plants. The upright rhizome may originate 
from a progressive rhizome, or from a crown former or in some other 
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way. Trllll am nlvale Riddell Is in a transitional stage between the 
progressive and retrogressive classes, since the large ihisomes are 
upright and the young lateral branches are progressive until they 
have traveled some distance away from the parent rhlxome, when 
they too, become upright. The lower Ferns (Ophloglossaoera) belong 
to this class. The disadvantage of this habit is that the rhisome will 
soon grow out of the ground and be in a very exposed condition. 
To counteract this tendency the roots of these plants are usually 
strongly contractile and pull the rhisome down Into the ground as 
fast as it grows out. Skunk Cabbage (flpathyema foetlda (L.) Raf.) 
has an upright rhisome and root contraction Is very marked. The 
very apparent disadvantages of the retrogressive or upright rhisome 
habit have made this class very few In number compared with the 
progressive rhizome class. In Ohio there are about 476 species of 
rhisome plants and less than twenty-five of these belong to the retro- 
gressive class. This class Is closely related to the conn plants, 
Indeed, all that Is needed to make the typical oorm out of a retro- 
gressive rhizome plant, such as Trillium nivale, Is to shorten and 
make more definite the annual growth of the rhisome. The bulb Is 
usually a very short, upright rhisome with many thickened scales. 
The bulb of Lllium m&rtagon Is of this kind but that of Lillura oana- 
dense Is more closely related to the progressive rhizomes. The 
parent bulb sends out one or more thick rhizomes which grow out- 
ward if the bulb Is at the normal depth, downward if the bulb la too 
near the surface of the ground and the new bulbs are formed by the 
shortening of the outer end and the growth and thickening of the 
scales of the rhisome. 

Both bulbs and oorms may be regarded as rhizomes modified to 
suit peculiar conditions, such as a long, dry, heated period alternat- 
ing with a short, rainy period. A plant to survive under such 
conditions must he able to start up very quickly as soon as the rains 
come, and flower and mature Its seeds before the drouth again over- 
takes It. A large amount of food material must be stored up by the 
plant In order to do this, and the food material must be kept from 
drying or burning up during the heated period. Balbi and corraii 
protected as they usually are by dry and coriaceous coverings, ans- 
wer these requirements and are usually abundant In localities where 
these conditions obtain. Bulb and oorm plants are also well fitted to 
live in dense woods where the light is Boon shot off In the Spring by 
the expanding leaves of the trees. They are able to spring up very 
early, flower and ripen seeds before the light Is shut off. The food 
supply which enables them to do this Is often protected by acrid or 
poisonous principals developed In the bulb or oorm. Pepper-root 
(Dentaria l&olniata Muhl.) and Jack-in-the- Pulpit (Arisaema -trl- 
phyllum [L.] Torr.) are examples. 
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Grown plants, while not true geophy tee, are often closely related 
to rhisome plants and may be regarded as transitional. They are 
formed by the treating back of the upright stem to the surface of 
tbe ground, and the survival of the short stem beneath the surface 
until the next Spring when it sends out branches from adventitious 
buds. In this way several branches are sent up where there was one 
before, and, ns this crowds and injures the plant, these branches 
usually move out some distance from the base of the parent plant 
before coming to the surface. The connection with the main stem 
is often severed, and thus many new plants are formed All this 
rarely takes place In the Spring but has been shifted back to late 
Summer or Fall by tbe parent plant. Often a food supply is stored 
up for the young plants by the parent Helianthus tuberosus L. Is a 
good example. 

Vegetative propagation Is brought to Its highest development In 
this class and they become our worst weeds. 


NOTES ECONOMIC AND TAXONOMIC ON THE SAW 
BRIER, SMHjAX GLAUCA. 

W. A. Khllkkman. 

(Plate 4 ) 

In a recent trip through some of the southern counties of the 
State my attention was ariested by the enormous quantity of Smilax 
glauoa— Glaucous-leaf Brier as given by Britton in the Illustrated 
Flora— but generally and appropriately called In these regions where 
bo abundant, the Saw Brier. In the sandy soil of Hooking County* 
thenco southward to the Ohio IUver this plant may be seen growing 
in field and pasture, by roadside and on hillside, and everywhere ex- 
cept in wet soils and dense woods. It climbs over fences and high 
bushes, displaying its bright foliage of lively green, more effective 
by contrast with the abundant white bloom on the under side. In 
the Autumn it presents showy wreaths of black but glauoous-coated 
berries and the most gorgeous coloration of foliage. The leaves 
remain for the most part late in Fall and Winter, and for brilliant 
and delicate shades of rose and red are not surpassed by any plant 
of our entire flora. The forbidding aspect of the long, wiry steins, 
with their bristly covering of long, saw-like or needle-shaped 
prickles, serves also to distinguish this plant even among the 
attractive associates of its kingdom, 

A Bad Warn.— As a weed this species here stands at tbe head 
of the list. Its horrid prickles make it one of the most disagreeable 
plants with which to come in contact It revels in the pastures and 
olamben over the fences; it flourishes in the meadows and fields, 
and no ordinary practice of crop-cultivation Interferes with Its 



DM., 1900] 


Kellerm&n— Saw Brier. 


25 


luxuriance. One can readily see that It Is not carelessness on the 
part of the farmer that suffers half or still larger portions of his 
fleW a ^ be covered with this pestiferous vine. No other weed Js 
seen In the area and therefore he has been diligent and careful In 
his tillage. The meadows even If twice or thrloe mowed in a season 
will yet contain year to year the same quantity of Saw Brier. The 
stems spring up quickly, and grow “ a foot In a night " the people 
•ay; surely the gaw Brier Is the freshest plant In the field. In a 
case specially noticed a garden spot had been put in cultivation in 
1878, and has been continually and thoroughly cultivated ev«ry year 
since, yet the Saw Brier is there to-day 

Tot Underground Pasts —Thin tenacity of life and luxur- 
iance of growth can be understood when the underground parts are 
examined. There are numerous irregular and often large tubers or 
enlargements which serve as the capacious storehouse of nourish- 
ment. They are often of fantastic shape. Various forms are shown 
In figure 1, plate 4. These occur at Irregular intervals on the long 
and tortuous subterranean stems. It is said that they may be found 
several feet below the surface, though the eight specimens shown on 
the plate were found at a depth of six to twelve Inches. If they all 
oould be removed from the soil the weed would of course be practi- 
cally annihilated. But when found at a depth of several feet— as 
seen sometimes in making excavations for foundations, walls, etc.— 
it is evident that the former will have to make extraordinary and 
long-continued efforts to destroy this pest. The less courageous may 
well be appalled in contemplating the herculean task Fortunately 
swine are fond of the nutritious tubers, and voraciously devour them 
when they are given the freedom of the field and allowed to Indulge 
In their natural propensities. Heavy coating of manure and winter 
plowing are also indicated. 

Variations in tot Lbayhs.— This form la easily recognised 
among the several species of Smilax Indigenous to Ohio, though the 
leaves vary in slse and shape to a remarkable degree. A large num- 
ber of the common forms are shown In figure 2, plate 4. They are 
sometimes very broadly cordate-oval, wider than long; often ovate- 
cordate, oval or ovate, lance-oval, oblong to oblong-ovate, broadly 
to narrowly lanceolate and even linear; they are mostly cuspidate 
at the apex, in somp oases tapering co acute or sub-acuminate. The 
base is mostly cordate and subcordate, but occasionally tapering* 
It is seldom that forms approaching halberd-shape ooour in our 
region. An inspection of plate 4 will Illustrate these several forms* 
The twig with fruit marked 6, bears a very common form of the leaf 
as does also the one marked 1. The broad-leaf form Is not uncom- 
mon, but the very broad-leaf as seen in specimens marked 8 and 5 la 
of much less frequent occurrence. The very narrow leaves are as a 
role borne on short stem*— such as have developed in fields and 



26 


0. 8. U. Naturalist. 


[VoL 1, No. 2 


meadows where the earlier stems have been destroyed or disturbed. 
But often on snoh stems (marked 1) the leaves are broad and have 
the natural shape. 

Sirs or Leaves.— The else of the leaves Is strikingly variable. 
The specimens shown on plate 4 being reproduced from photographs 
exhibit correctly this variability. Careful measurements also were 
made of leaves taken at random from hundreds seleoted to Illustrate 
this point. These since they give both the length and width of the 
leaf demonstrate the shape as well as the else. The measurements 
are in decimeters and one hundred of them are as follows' 
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Description of the Leaf.— Neither the description as given 
originally (1787) by Walter nor those contained In our Manuals give 
any Intimation of such variability as actually occurs. Some of them 
are as follows: Walter says “ follis oblongo-eordatis ” ; Wood, 

4 ‘ ovate, finally nearly orbicular, abruptly contracted at oue end ”j 
Gray, “ ovate, rarely subcordate, abruptly muoronate”; Britton, 

“ ovate, acute or cuspidate at the apex, sometimes cordate at the 
base. ” I would suggest the following as applicable to the Ohio 
specimens : Leaves mostly ovate, often broadly oval (occasionally broader 
(Aon long), so mettmee oblong-ovate, varying to lanceolate or even Hmot ; 
the bate mostly sub-cordate but often cordate or even c uneate; the apex 
cuspidate to acute or sub-aeuminate. 

Skilax hpindlos A. —Britton and Brown In the lUustcated 
Flora, 1 : 440, appends to the description of Smllax glauea the follow- 
log paragraph: “Smllax splnulosa J. E. Smith, Is a form with 
numerous small prickles on the lower part of the stem, sod more * 
elongated, sometimes halberd-shaped leaves. It occurs In southern 
New York, but Is not well understood ” However Smllax splnulosa 
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1 m given by these authors as a synonym of Smtlax glauoa, which 
according to my Judgment Is correct 

Bmilax Sfinulosa an Extbbme Fork op B. Glauoa.— The 
material secured recently fortunately clears up the case unless I 
misapprehend the purport of the above quotation. The “more 
elongated leaves 11 spoken of may flud thoir counterpart In the figures 
on plate 4, and yet there can be no question thatl they belong to 
Smllax glauoa. The twigs bearing them were In many cases found 
attached to the same underground sterna that bore the broad leaves. 
Even at a glance the Identity of the specimens In the field could not 
be mistaken, all their characters showed that they weie really 
Bmilax glauoa. In herbarium specimens that have been preserved 
every gradation may be seen between the extremes shown in the 
plate. These specimens also show In some cases underground stems 
that boar both leaves and twigs with leaves of the broader form As 
a rule In the cornfields where the soil is not rich and crop-cultivation 
has been diligent the narrower leaves (on shorter steins) are com- 
mon. In richer cornfields, and In meadows, especially if quite fertile, 
the short stems are clothed with the broader leaves. Abundant 
evidence was at hand to demonstrate that this form with “more 
elongated leaves ” (B.aplnulosa) Is directly connected with the form 
called B. glahca by the taxonomists. Its peculiarities are doubtless 
referable to the special environment; in no case could these appar- 
ently aberrant specimens be called a specific or even varietal form. 

Cxflahaiiom of Piatk 4 — Smi Lu ft&uc* Figure I Eight apudnuiu of tuber* repro- 
duced from photographs ud much reduced Fig S 1 wigs ( 1-6) bearing leaves of varying 
shapes also separate leaves ( T-W ) illustrating variation in shape and sue 


MEETINGS OP THE BIOLOGICAL CLUB. 

Ootobbb 1st, 1000, Botanical Hat.i.. 

This evening spent In the giving of reports on work done 
during the summer vacation. Osborn, Mills, Griggs, Tyler, Mias 
Dufour, Sohafflner and Hine gave reports. Seven names were pro- 
posed for membership. 

The motion by Professor Osborn to hold the meetings of the 
current year In Biological Hall was carried. 

Hlne, Morse and Miss Dufoor were appointed a nominating 
committee to select officers for the year 

Novbxbbb 6th, 1900. 

Members assembled In Biological Hall, President Sohaffner 
called the meeting to order. Officers were elected as follows: 
Osborn president, Tyler vice-president, Hlne secretary. 

Long, Wyman, Ball, Hambleton and Dunlap were elected to- 
membership. 
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The retiring president, Professor Sch&ffner, gave the address 
of the evening. He had for his subject 11 The Life History and 
Cytology of Ery thronium.” 

Landacre and others took part in a discussion of the paper. 

J.S H. 


NEWS AND NOTES. 

The tenth annual meeting of the Ohio State Academy of Science 
will be held at the Ohio State University, Columbus, on Deoeinber 
20 and 27 f 1000. 

Petioles of thh Cottonwood.— The leaves of the Cotton- 
wood as well ae some other species of Populus have an interesting 
light relation. If one looks at a vigorous shoot, the leaves are seen 
to be arranged in the pioflle position around the stem. This is 
accomplished by means of a very simple device. The petiole is 
much flattened next to the blade and is quite flexible The flatten- 
ing is transverse to the plane of the blade and on this account 
the leaf will assume the vertical position, no difference In what 
way It is attached or twisted. This adaptation is also respon- 
sible for the musical rustle one hears when resting in the shade of 
the Cottonwood The leaves are very smooth and nearly alike on 
both sides. Because of these and other adaptations, the Cottonwood 
is one of the most successful of our sernl-xerophytio trees and one of 
the last stragglers to he found in the western part of the great 
plains. J. H. H. 
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NOTES ON THE SELF-PRUNING OF TREES. 

John H. Sohafvnbb and Fbbd J. Tylhb. 

In a dense forest of growing trees the smaller, side branches of 
the main stem, as well as those of the larger branches, are continu- 
ally dying off. But the tree rids itself of these dead branches by 
forming a collar of tissue from the cambium layer around the base 
of the branch, which presses more tightly as layer after layer of living 
wood is added, until the branch finally falls off and the hole which 
is left Is grown over in a short time. This process is known as 
natural pruning But the process which we wish to consider Is 
very different from this, and we desire to distinguish It by the term, 
self-pruning. In this case the living branches are cut off or else the 
cutting-off process is the cause of the death of the branch. A 
special adaptation Is provided to accomplish the result and the pro- 
cess is one whose purpose la the shedding of the branches rather 
than the attempt to -accommodate the plant to conditions of injury 
brought about by other causes. In a number of species perfectly 
formed winter buds were developed on the branches which were 
shed, and so far as our observations go, the twigs are cast in the 
fall and winter. 

Although the shedding of branches is well known, especially In 
the conifers, not as much notice has been taken of it as we think it 
deserves. We have been taking observations for several years and 
have been partly anticipated by Dr. Bessey In a note In faience 19. 
660, 1900, — Botanical Notes — The Annual Shedding of Cottonwood 
Twigs Bessey describes the shedding of the twigs of Populus 
deltoid©* as occurring about the middle of October, and after giving 
the details of the process, concludes as follows: “ It is an Interest- 
ing fact that the Tamarisks (Tamarix sp.) which are held by some 
botanists to be closely related to the Poplars, shed their twigs by 
exactly the same device as that described above. In the Tamarisks 
the shedding of the twigs is a part of the annual process of defolia- 
tion, their leaves being so small that it appears to be less trouble 
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and expend to drop twig and all than to separate every Individual 
leaf. PoMlbly in the Cottonwoods, with their large leaves* we have 
a survival of the Tamarisk twig-shedding habit long after Its 
original significance has disappeared.” Dr. Bessey, however, we 
believe, will not Insist on this supposition when he considers that 
the same thing occurs In species of Prunus, Querou«, and other 
widely separated genera. 



Fig 1-j Twig of Popuiui alba, showiag large baaal joint and scars wfctra waller twigs 
have baaa datached 

Fig I— View of basal joint of Sana twig as Fig I 

Fig I— Twig of Sails nigra, showing position of the brittle tone (a) 

Fig 4-*- Green twig of Ampclopau cordate, showing joints (m) at the leaf nodaa 

The self-pruning of twigs from woody stems, so far as our 
observation" go at present, is accomplished In three general ways : 
1st. by the formation of a single Joint close to the parent branch; 
Snd, by the formation of a brittle aone near the base of the limbs 
which are to be shed ; Ard, by a series of transverse Joints corns. , 
ponding to the leaf nodes. 
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Among the plants which come In the first class, the most 
striking perhaps, Is Populus alba, In whieh very large branches are 
frequently out off In such a perfect manner that one might think the 
pruning bad been done with a sharp knife. Green twigs from one to 
fifteen years old were found to be shed and no doubt still older ones 
are out off. The twigs have well-developed winter buds and this is 
also the case In other species of Populun and In certain species of 
Querous and Prunus In Querous alba shed twigs were found from 
one to four years old while in Q. acuminata there were some seven 
years of age. In Prunus eerotlna twigs from one to six years old 
were out off* In Ulraus Americana not only are joints formed at 
the base of the twigs, but the twigs also break apart at the nodes, 
caused by ttnnuAl growth 

The following species were found belonging to iho first class: 

Populus alha L 

44 deltoldes Marsh 
“ grand Identata Mx. 

14 treirmloides Mx 

14 dllatata Ait. 

Quercus alba L. 

“ robur L 

41 macro car pa Mx 

41 acuminata (Mx.l Baig. 

rinius amorloana, h. 

Prunus serotlna, Ehrh 

Tamarlx gall tea L. 

Tsuga canadensia (I,.) Carr. 

All the plant** found with brittle /ones belonged to the willows. 
It Is interesting to note that the branches shed may bo one to 
several years of age and that ceitaln branches do not develop a 
brittle rone Sal lx nigra and H. amygdaloldes seem to show the 
character most perfectly and It Is remarkable to bee how readily the 
branches drop off. 

The following species show the adaptation* 

Sal lx nigra Marsh. 
u amygdaloldes anders 
44 fragitis L. 

44 alba vltelllna (L ) Koch. 

14 babylonien L. 

Among those which come In the third class, the most remark- 
able plant observed was Ampelopsls cordata. About the time that 
the leaves are shed nearly all the slender green branches literally 
fell to pleoes and drop off. Most of the fruit Is on these branches 
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and the berries are thus shed at the same time. In the winter the 
plant is remarkable for the few branches left and it looks like an, 
artificially pruned Tine. 

The species observed belonging: to this class are the following: 

Ampeloptis oordata Mx. 

“ trlcuspldata Selb. k Zucc 

Parthenooissus quinquefolla (L.) Planch. 

The shedding of the twigs of woody plants may In many oases 
be entirely an adaptation to get rid of the leaves as in the case of the 
dwarf branches of Pines and the young twigs of Tamarisks. But 
even in the Tamarisks it is doubtful whether the joints formed In the 
older branches can be claimed to have such a purpose, since in thia 
case the leaves have all been shed with the animal twigs. The 
shedding of the old woody branches may have a different purpose. 
In regard to the trees mentioned above, we think that the process is 
one primarily to rid the tree of surplus branches. This would man- 
ifestly be an advantage and would give room and opportunity for 
the development of many young leafy shoots every year without 
accumulating too gi eat a mass of useless members This is cer- 
tainly the case with the poplars and the willows. In no case do we 
think It admissible to say that the adaptation is primarily for the pur- 
pose of propagation, although this may be a very important in- 
cidental result in such plants as the willows when growing In wet 
places. In the case of Amixdopsls cordata, the only reasonable ex- 
planation seems to be a preparation for the winter condition, since 
the branches which are shed do not ripen and the plant has an ad- 
mirable method for shedding its leaves The slender branches 
would be In great danger of being killed by the cold of winter. The 
shedding of the young branches of Taxudlum distlchnm (L.) Illch. Is 
remarkably like tbAt. in Tamartx. The slender, dwarf branches 
clothed with the leaves drop off In the fall or the following spring. 
The habit must be quite ancient, as such branches of Taxodlum 
distlohum imoconum Hr are very abundantly preserved as fossils. 
In Taxodlum mexlcanunt Carr, the dwarf branches are not shed 
until the socond year Glyptostrobus pendulus Endl and G. hetero- 
phyllus Endl also have deciduous dwarf branches. There are other 
couifers and no doubt many other Angiospermous trees which 
possess these interesting adaptations and by careful observations, no 
doubt many interesting ecological facts will be brought to light. 



Jav.i 1901] 


Armstrong — Ohio Botanists. 


88 


PLANT NAMES COMMEMORATIVE OF OHIO BOTANISTS. 

Clara Armstrong. 

Though Ohio has had fewer botanists than many other States, 
tome of these became known wherever botany was cultivated. 
Riddell was one of the pioneer botanists of the west and for six years 
he was a resident of this State. By the publication of his tynopo# 
he contributed largely to Ohio Botany. The names of Sulllvant and 
Lesquerenx shed still greater luster on our state. Most of the work 
of the former and all of that of the latter was done In Ohio. Several 
others whose names are given below have been industrious students 
of our Flora, and have spent many years if not all their lives within 
our territory It Is a long and Interesting list of botanical names 
which commemorates their scientific labors. In the preparation of 
this paper I have been aided materially by Prof. W. A. Kellerman. 

John Lkonabd Riddell. — Born in Leyden, Mass., Feb 20th, 1907; 
died in New Orleans, La., Oct 7, 1998. He graduated fiom Rensseler 
Institute, Troy, N. Y. He came to Ohio in 1880 and became professor 
of Botany and adjunct Professor of Chemistry in the Medical College 
of Cincinnati. He was an enthusiastic and Industrious botanist, and 
collected extensively In many parts of our State. Scarcely any of 
hls specimens seem now to be in existence though he prepared sets 
for sale and accumulated a large herbarium. His most important 
publication was the Synopsis of the Flora of the Western States. 
He also published a Supplementary Catalogue of Ohio Plants. In 
1836 he left Ohio, carrying his botanical Specimens to New Orleans 
where he became professor In a Medical College; he was Also in the 
employ of the g ov eminent until his death. He furnished many notes 
and longer articles to scientific Journals and was the author of many 
new species of plants. The following have been named in hls honor: 

Rlddellla, synonym of Psllostrophe, a genus of the Composltae 
family. 

Solldago Rlddellil, a species of Qolden Rod. 

Seneolo Rlddellil, synonym of R. DouglAsli, a species of Com- 
posites. 

Willi abc Starling Sullivant. — Bom in Frankllnton, Ohio, 
Jan. 1ft, 1808, died In Columbus, Ohio, April 80, 1878. He was educated 
at Ohio University and Yale. The death of his father at the 
time of hls graduation prevented him from studying for one of the 
leai ned professions and he became a surveyor and practical engineer, 
which occupation he followed until late In life. During this time he 
collected and studied the plants of oentral Ohio, and In 1840 he began 
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to pay particular attention to Mosses; this became the subject of his 
special study, and he was soon recognised as the most eminent bry- 
ologist that this country has ever produced. 

In 1884 the degree of LL.D. was conferred on Sullivantby Gambler 
College. He was elected to membership In many scientific societies 
both in the United States and Europe. At Ills death his bryologloal 
books, collections and preparations of Mosses were given to the Gray 
Herbarium of Harvard University. The remainder of his botanical 
library was bequeathed to the Ohio State University then called the 
Agrlcultuial and Mechanical College H1 b microscopes were given 
to Starling Medical College Of this institution he was senior trustee. 
He was the author of many new species and the plants named for 
him by other botanists are as follows 

Hulllvautla, a genus of the Saxifrages The namo first proposed 
by Gray (1840) for the species discovered by Sullivant waa 
Saxlfraga Sulllvantli, two years later Gray established the 
genus Hullivnntia and published the name of the plant in 
question a a Sulllvantla Ohioms According to the rules of 
priority that name now staudh as Sulllvantla Hulllvantll. 
Dlsclna Sulllvantli, a species of discomycetous fungi 
Panus Sulluantu, a species of Agaricineae, 

Lentinus Hulllvantll, a species of Agaricineae. 

Marusnuus Hulllvantll, a species of Agaricineae 
Psilocybe Sulih until, a species of Agailcineae. 

Boletus Sulllvantli, a species of the Polyporeae. 

Pulystictus Sulllvantli, a species of the Polypoieae 
Tholephora Sulllvantli, a species of the Thelephoreae, 
Cephaloxla Hulllvantll, a species of Llvoi wort 
Jubula Sullivan til, a sj>ecles of Liverwort. 

Kantia Sulllvantli, a species of LI\ erwort 
Porella Sulllvantli, a species of Llveiwoit 
Uypnum Sulllvantli, a species of Moss. 

Astern urn Hullrv until, a species of Moss. 

Amphoridlum Sulllvantli, a species of Moss. 

Bmchytheolum Hulllvantll, a species of Moss. 

Bruohla Sulllvantli, a species of Moss. 

Cyllndrothecium Sulllvantli, a species of Mobs. 

Fontlnalls Hullivantii, a species of Moss. 

Macromftnuni Sulllvantli, a species of Moss. 

Neck era Sulllvantli, a species of Moss 
Phascum Sulllvantli, a species of Moss. 

Pleuridium Sulllvantli, a species of Moss. 

Schlothelmla Snlllvantii, a species of Mobs 
E urhynchium Sulllvantli, a species of Moss. 

Hookerla Sulllvantli, a species of Moss. 
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Zygodon Sulllvantil, a species of Moss. 

Bphagnum Sulllv&ntlanum, a species of Moss. 

Asoleplns Sulllvantil, a species of Milkweed. 

Lome era. Sulllvantil, a species of Houeysuokle. 

Carex Sullivan til, a species of Hedge 

Calllptendlum SuUivantU, a fossil plant. 

There were also two species of Mosses named for Mrs. Hulllvant 
as follows : 

IJypnum SulllvantJne, a pleurooaipoun Moss 

Plaglotheclmn Sullivantiac, a plnurocnrpouH Moss. 

Lro LMhQiiKWEUX — Born in Fleurler, Hwitzciland, Nov. 18, 
1806, died in Columbus, Ohio, Oct 1 1889 On entering the Academy 
of Neuchatel he met Arnold Cluyot and together they became de- 
voted to natural science In 1H22 he ^cut to Eisenach pieparatory 
to entering the University of Berlin, supporting himself by teaching 
French. He was principal of a college at Chaux de Foods but had 
to give this up on account of deafness. From this time he did 
engraving, made watch springs, and studied Mosses and fossil 
plants. 

In 1848 Lesqucreux came to America settling at Cambridge, 
where he assisted l^ouis Agassis, but he soon removed to Columbus, 
Ohio, where he lived until his death. He was a worthy associate of 
William 8. Sutlivant to whom In fact he was indebted by the most 
commendable generosity. He was a paleo-botanlst and a student of 
Mosses Many plants are named for him including a large number 
of fossil forms 

Lesquerella, a genus of Cruclierae 

Lesquereuxia, synonym of Hlphouostegia, a genus of florophul- 
ariaceae. 

Hyaterographiuni Lesquerenxli, a species of Pyrenomycetous 
Fungi. 

Webora Lescurlana, a species of Moss, 

Bryum Lescurianum, a species of Moss. 

Archldium Lcscuili, a species of Moss 

A trichum Lesourll, a species of Moss 

Fontlnalls Lescurll, a species of Moss. 

Hypnum Lesourll, a species of Moss. 

Ortho trichum Lescurii, a species of Moss, 

Sphagnum Lescurii, a species of Moss. 

Thella Lescurii, a species of Moss. 

Alyssum Lesourll, a species of the Mustard Family. 

Lepidophoroxs Lesquereuxti, a fossil plant. 

Lepidodendruni Lesquereuxh, synonym of L. clypeatum, a fossil 
plant. 
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Bphenopterls Leaquereuxii, a fossil plant. 

Sphae rites Lesquereuxil, a fossil plant. 

Pergoonla Lesquereuxil, a fossil plant. 

Buthotrephls Lesquereuxil, a fossil plant. 

Peoopterls Lesquereuxil, a fossil plant. 

Cardlooarpon Lescurianum, a fossil plant. 

Trlphyllopterls Lesourl, a fossil plant. 

Odontopterls Lescm-ii, a fossil plant. 

Slglllarta Lesourll, a fossil plant. 

Bphenopterls Xieseurlana, a fossil plant 

Taenlopterls Lesourlana, a fossil plant. 

Trlphyllopterls Lescurlana, a fossil plant. 

Rhabdocarpus Lesourlanus, a fossil plant. 

Thlnfeldla Lesquereuxiana, a fossil plant. 

Laurlnoxylon Lesquereuxlana, a fossil plant 

John Strong Nrwbhrky.— Born at Windsor, Conn., Dee. 22, 
1822, died In New York, Dec 7, 1892, He graduated from Western 
Reserve College 1846 and from Cleveland Medical College 1848. He 
studied abroad for two years and then practiced medicine In Cleve- 
land until 1866 when he was appointed acting Burgeon aud Geologist 
to an exploring expedition through the country between Ban Fran- 
cisco and the Columbia River. He went on several of these 
expeditions studying the botanical zoological, and geological 
features of the country. In 1869 lie was appointed Chief Geologist 
to the Geological Hurvey of Ohio 

In 1859 Newberry published the Drat State Catalogue of Ohio 
Plants. About 1866 he was made professor of Geology and palaeon- 
tology at Columbia College School of Mines which position he held 
until his death. His chief botanical work was In palaeo-botany 
though quite a number of living plants as well as many fossil species 
commemorate his name. 

New berry a, a genus of the Indian Pipe Family. 

Gentlana Newberryi, a species of Gentian 

Abutilon Nowberryi, a species of Malvaceae. 

Leptosyne Newberryt, a species of Composite*. 

Pentstemon Newberryi, synonym of P menxlesil, a species of 
ticropbularlaceae. 

Potentllla Newbeiryl, synonyn of Ivesia graolllis, a species of 
Bosaoeae. 

Ferula Newberryi, synonym of Peucedanum Newberryi, a species 
Umbelllfereae. 

Astagolyous (Oxytropis) Newberryi, a species of the Legum- 
inous Family. 

Notholaena Newberryi, a species of Fern. 

PhysarU Newberryi, a species of Fern. 
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Coloptera Newberryi, a species of Fern. 

Leucampyx Newberryi, a speolee of Fern. 

Cardlooarpon Newberryi, a fossil plant. 

D&doxylon Newberryi* a fossil plant. 

Odontopterls Newberryi, a fossil plant. 

Cordaites Newberryi, a fossil plant. 

Pteudopeoopterls Newberryi, a fossil plant, synonym of Sphen- 
opterls Newberryi. 

Dlctyopliylon Newberryi, a fossil plant. 

Cardiooarpus Newberryi, a fossil plant. 

Arehaeopholon Newberry&num, a fossil plant. 

Viburnum Newberryanum, a fossil plant. 

Celastrophyllum Newberryanum, a fossil plant. 

Pecoptens Newberryana, a fossil plant 

Taenioptens Newberryana, a fossil plant 

Platanus Newberryana, a fossil plant. 

Laurus Newberryana, a fossil plant. 

Myrloa Newberryana, a fossil plant. 

HaIIx Newberryana, a fossil plant. 

H. O. Rhabpbi.re. — Born in Connecticut. Died December, 1884, 
la Palnesvllle, O He came to Ohio and became a practicing physician 
at Paiaesville. He published the second State Catalogue of Ohio 
Plantain 1074. This was a pamphlet of nineteen pages; it was reprint- 
ed In the State Agricultural reports of 1877. After his death Dr. 
Beardslee’s herbarium of about 4000 species, especially rich in Carloes, 
Grasses, And Bailees, was given to Oberlln Cbllege The following 
species was named in his honor* 

Chantransla violacoa Beardslei, a species of fresh-water Alga. 

Andhhw Pbick Mobuan.— Born at Centerville near Dayton, 
Oct, 27, 1886, now living In Hamilton County, He has done much 
toward the development of Mycology in this country. He has made 
known a large number of higher fungi of the south-eastern part of 
Ohio. He Is the author of many new species. A number of plants be- 
longing to the group of Fungi have been named In his honor, as fol- 
lows: 

Boletus Morganl, a species of Polyporeae. 

Polyporus Morganl, a species of Polyporeae. 

Lsplota Morgam, a speolee of Leucosporeae 

Bussela Morganl, a species of Leucosporeae. 

Cantharellue Morganl, a species of Leucosporeae. 

Hypoxylon Morganl, a species of Pyrenomycetaoeae. 

There Is also one species of Agarlclneae named for Mrs. Morgan: 

Hygrophorus Lauras, a species of Fungus. 
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William Asiibrook Kkllhbman — Born at Ashvilte, Ohio 
May 1 T I860 He was educated at Cornell and the German Universi- 
ties receiving the degree of Ph D. in 1881. 

For a time he was teacher of natural science in the Wisconsin 
State Normal School, later was professor of Botany and Zoology at 
the Kansas Agrioultuial College, State Botanist of Kansas, and 
Botanist of the Kansas Experiment Station He was the founder and 
editor (for four years) of the Journal of Mycology He has held the 
position of Professor of Botany In the Ohio State University since 
1890 and Is the author of a number of text-books and articles for bo- 
tanical Journals He has accumulated a very large and valuable 
private Herbarium of parasitic fungi, and a State Herbarium of the 
Flora of Ohio for the Ohio State University that already numbers 
many thousands of mounted sheets. The names given by botanists 
coni plii nontary to his work are as follows* 

Kellermannia, a genus of Rphaeropsuleous fungi. 

Aecldium Kellermannli, a species of Uredineae 

Plasm opora Kellermannli, a species of Phycomycetous Fungi. 

Ronelllnm Kellermannli, a species of Hphaermceous Fungi. 

Rhabdospora Kellernmnnll, a species of Sphaeiopsideous Fungi. 

Dlaporthe Kellennsnniana, a species of Pyienomycetous Fungi. 

PhyMcomltnum Kcllermanl, a species of acrocarpous Moss. 

Miss II F. Biddlki'omk. — Of Columbus, formerly of Spring- 
field, assiduously collected and studied the flora of Greene and 
Champaign counties, Ohio. She discovered a species of Moss and 
one of Liverwort which have been named in her honor. 

Bryum BlddlecoraJae, a pleurocarpmis Moss. 

Trlchooolea Biddlecomiae, a species of Hepaticae, or Liverwort. 

F. D. Kelsey. — Born at New Washington, Ind , Feb. 15, 1849, 
but early moved to southern Ohio where he lived until 1856, when he 
moved to Columbus He was giaduated from Marietta College in 
1870 The next year he went to Andover Theological Seminary where 
he graduated in 1874. He served Congregational Churches until 1885 
when he moved to Helena. Montana. Here he made collections and 
distributed the local flora. The College of Montana conferred on 
him the degree of So D. 

In 18931 lie was elected Professor of Botany at Oberlm College, 
which position he held until 1897, when he accepted the pastorate of 
the Central Congregational Church In Toledo, which he now bolds. 
He Is also lecturer ou Botany at the Smead School for Girls at Toledo, 
Onlo. While professor at Oberlin he published several bulletins of 
local interest, and one monograph of Uncfnula, with mlsoroscoplo 
drawings of all American species. There are several Bpecies named 
in his honor, as follows: 

Kelseva, a monotyplc genus of Bosaceae. 

Cuourbltarla Kelsey 1. a species of Pyrenomyoetous fungi. 

Homostegia Kelseyl, a species of Pyrenomyoetous fungi. 

Crvptanthe Kelseyl, a species of Boraglnaceae. 

Phlox Kelseyl, a species of Polemoniaceae, 
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THE MAXIMUM HEIGHT OF PLANTS. II. 

John H. Sohakfner. 

Last spring the writer published a few measurements of some 
common western plants In the Asa Gray Bulletin (Vol. 8- 19-20). A few 
other measurements are given below, all from Kansas except four 
which are from Ohio. Tt would l>e well for all collector* to keep re- 
cords of the size of the plants which they meet, including measure- 
ments of the height and also dimensions of theleaves, flowers, fruits 
and undeiground parts. In this way the manual of the future may 
be brought to represent more accurately the living plant as it grows 
in nature rather than the dried, shrunken and dwarf specimens of 
the herbarium 



Gray 

Bntton 

M matured 
Feel 

Agropyrum repens (L.) Heauv 


4 

434 

Asparagus officinalis L. . 


7 

834 

Polygonum orlentale L. (Ohio) 


8 

0 

Alllonia nyotaginea Michx. .. 

» 

» 

5 

(Oxyhaphus nyctagineus Bw ) 




Sllonc antirrhina L 



8 

Argcmone alba Lestlb. . 



r> 

Lepldlum virginlcum L. 



2*. 

Baptlsla leucantha T A Cl.. 


4 

6t tt ' 

Amorphn canescens Nutt. 

:i 

3 

434 

Kuhnlstera Candida ( Wllld ) Kuntze . 


o 

8^ 

( Petal ostemon candid us Michx.) 




Acuan illitioeusis (Mlclix.) Kuntze 

4 

8 

8 

(Ocsnianthus brachylobus Benth.) 




Merlollx serrulata (Nutt.) Walp. . 




(Oenothera serrulata Nutt ) 




Gaura biennis L . 

8 

C 

m 

Apocynum cauiiabinum L . . 

3 


8 

Marrubium vulgare L. 


3 

3St 

Datura tatula L. (Ohio). . . 


6 

7 

Verbascum thapsus L. (Ohio) . . . 


7 

8 

Ciouta maoulata L 

6 

e 


Symphorioarpos sympborlearpos (L) MacM... . 


6 

8 

(8. vulgaris Michx ) 




Dipsaous fuUonum L (Ohio) 

1 

6 


Legouxia perfoliate, (L ) Britt 


2 

8 

(Speoularla perfollata A. D C.) 




Batlblda oolumnarls (61ms) D. Don 

2 

2* 

2* 

(Leptachys oolumnarls T. A G.) 




Achillea millefolium L. 


2 
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CAMPUS BIRDS 

A List ok Birds Recorded by thb Wheaton Ornithological 
Club, job thb O. S. U. Fabm and Campus. 

Robert F. Gbigos. 

The first list of Campus birds was published by the Wheaton 
Club m the u Agricultural Student" for March, 1898 Since that 
time a number of additional species have been reported and It has 
been thought advisable to republish the entire list, inserting the 
additions in their proper places. The list below contains 187 species* 
It is compiled from the records of the Wheaton Club, excepting 
those species for which l*rof. J. R. Taylor Is given credit Only 
those species of which nests, eggs, or fledgelings have been Ob'- 
served are reported as breeding. The names are preceded by the 
A. O. U. check list number. Further additions will be published 
from time to time. 


Ord. Pygopodhb 
F am. PomoipmAH. Gubbs. 

B. Pod Uy mb us podiceps (Linn ) Pied-billed Grebe, occasional. 
Old Anhkbeb 

Fam. Anatidah. Ducks, Geeke, etc. 

187 Anas amencana Gmel. American Widgeon, Bald-pate, 
occasional. 

154. (Tlangula hyemalls (Linn.) Old squaw, occasional. 

172. Branta canadensis (Linn.) Canada Goose, regular migrant. 

Ord. Hkrodionhb. 

Fam. Abdbioak. Herons and Bittbknh. 

190. Botaurus lentlginosus (Montag ) American Bittern. 

191. Ardetta exills (Gmel.) Least Bittern accidental. 

(J. R. Taylor.) 

194. Ardea herodlas Linn. Great Blue Heron 

201. Arden viresoens Linn. Green Heron, common, breeds. 

Ord. Paludioolak. 

Fam. Rallidab. Rails, Gallinulbs, etc. 

221. Fultca Americana Gmel. Coot, occasional. 
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Ord. LimooLAB. 

Fa m. Soolqpaoidab. Snipes, Sandpipers, ©to. 

938, Phllohela minor (Gmel.) American Woodcock. 

380. Galll na go delloata (Ord.) Wilson's Snipe. 

356, To tan us solltarlua (Wlls.) Solitary Sandpiper, occasional. 

268. Actitis macularla (Linn ) Spotted Sandpiper, common. 

Fam. Chabadkjidae. Plovers 

378. jEgialltls voolfern (Linn ) Killdeer, common, breeds. 

Ord. Galmnak 

Fam. Tktbaonidak. Gboithh, etc. 

289. Collnus Virginian us (Linn.) Quail, generally one or two 
flocks, breeds 


Ord. Columbar. 

Fam Columbtdar. Piueonh and Dovka 

816. Zenaldura macroura (Linn.) Mourning dove, abundant, 
breeds 

Ord. Baptobea. 

Fam Cathaktidak. American Vultures 

835. Cathartes aura (Linn ) Turkey Buzzard, occasional. 

Fain Faluonidah. 1Iawkh. 

888. Acclpiter cooperl (Bonap.) Cooper's hawk, occasional. 

887, Buteo borealis (Gmel ) Red-tailed hawk, occasional. 

848. Buteo latlssimus (Wils.) Broad-winged hawk. 

860. Faloo sparverlos Linn American sparrow hawk, common, 
breeds. 

864. P&ndlon hallaetus oarollnensis (Gmel.) American Oaprey, 
accidental, reported by Mr. C. B. Morrey, during a spring 
flood. 

Fam. Bubonidak. Horned Owls. 

878. Megascops aslo (Linn.) Scieeoh Owl, common, breeds. 

876. Bubo vlrginianuR (Gmel.) Great Horned Owl, occasional. 

Ord. ('oooygeb. 

Fam. Cucuudab. Cuckoos, etc 

887. Oocoysus amerlcanus (Linn.) Yellow-billed Cuckoo, common, 

breeds. 

888. Coocysos erythrophthalmus (Wlls ) Black-billed Cuckoo. 
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Fam. Alobpinidab. Kingfibiihkb. 

890 Ceryle alcyon (Linn ) Bolted King-fisher, common, breeds. 

Ord Fim. 

Fam PlClDAK. WOODPKCKBHB. 

393. Dryobates villosus (Linn ) Hairy Woodpecker, common, 
resident. 

894. Dryobatea pubescent* (Linn.) Downy Woodpecker, common, 
resident, breeds 

402. SphyraplciiM varlua (Linn ) Yellow-bellied Hapsuoker, 
migrant.. 

406. Melanerpes erythrocephalus (Linn ) Ked beaded Woodpecker 
common, breeds 

409, Melanerpea carolinus (Linn ) Red-bellied Woodpecker, 
realdent 

412 Colaptea nuratus (Linn.) Flicker, common resident, breeds. 
Ord. Macbochikbb. 

Fam Capkimumildar. Night-hawks, etc 

417 Antrostomua vociferu* (Wlla.) Whip-poor-will. 

420 Chordelles Virginian us (Grael ) Night-hawk. 

Fam Michofomdar. Swifts. 

428. Chaetura pelagica (Linn ) Chimney Swift, common, breeds. 

Fam Tboohilidah Humuinqhihdh 
428. Trochllus colubns (Linn ) Ruby-throated Hummingbird. 

Ord. Pahhebbr 

Fain. T\bannidak Fi/v catchers. 

444. Tyrannus tyrannua (Linn ) Kingbird, common, breeds. 

462. Myiarchus ennitus (Linn) Crested Flycatcher. 

466. Hayornis phoebe (Lath ) Phoebe, common. 

461 Contopua vlrens (Linn.) Wood Pewee. 

466a. Einpfdonax traillll (Aud ) Traill’s Flycatcher, breeds. 

467. Empldonax minimus Baird Least Flycatoher. (J. R. Taylor.) 

Fam. Alaudidab. Labkh. 

474. Otocoris alpestrls (Linn.) Shore Lark, winter visitant. 

474b. Otocoris alpestrls pratioola Hen ah. Prairie Homed Lark. 
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Fam. Corvjdah. Crowh, etc. 

477. Cyanooitta crlstata (Linn.) Blue Jay, common resident, 
breeds. 

488. CorvUH amerlcanus Aud (’row, been at all seasons. 

Fam. Iotkridak Blackbirds, etc. 

494. Dollchonyx oryzivorus (Linn.) Bobolink, common 

495. Molothrus a ter (Bodd ) Cowbrnt, common, breeds 
498 Agelalus phoenlceus (Linn.) Red-winged Blackbird 

601 Sturnella magna (Linn.) Meadow Lark, common, breeds. 

606. Icterus spurlus (Linn.) Orcliard Oriole 

607. Icterus galbula (Linn ) Baltimore Oriole, common, breeds. 

600, Scolecophagus carollnuH (Mull ) Rusty Blackbird. 

611b. Qulbcalus quiscula aeneus (Ridgw ) Bronzed Grackle, Crow 
Blackbird, common, breeds abundantly. 

Fam. Fuinoillidak Finch kh and Sparrows. 

617 Carpodncus purpuiens (Gmel.) Purple Finch. 

— . Passer domesticuR (Linn.) English Spariow, supei abundant, 
brood h 

629 Bplnus trlstls (Linn ^ American Goldfinch, common. 

688. Hpinus pinus (Wile ) Pine Siskin 

640 Poocaetes giamiiioun (Gmel.) Vesper Sparrow, common, 
brcedb 

642a. Aminodramus sandwlehensw savAnnn (Wils ) Savannah 
Sparrow. 

646 Ammodramus Havannarum pnsserlnus (Wils) Grtibhliopper 
Spnrrow, almost certainly breeds though no nest lias been 
found 

662 Chondestes grammacus (Say ) Lark Spairow. 

664 Zotiofuchla leucophryn (Forbt ) White-crowned Sparrow. 

65H Zonotncbla albicollis (Gmel.) Whiie-t bloated Spariow. 

669 Spizella montlcola (Gmel.) Tree Sparrow', common, winter 
resident 

660 Spizella socialis (Wils.) Chipping Sparrow, common, breeds. 
663. Spizella pusllla (Wils.) Field SpArrow. 

667. Junoo hyemalis (Linn.) Snow-bird, common, winter resident. 
681. Melosplza fasciata (Gmel ) Song Sparrow, abundant, resident, 
breeds. 

683. Melosplza lincolnl (Aud ) Lincoln’s Sparrow. 

684. Melosplza georgiana (Lath.) Swamp Sparrow. 

686. Passerella lllaca (Merr.) Fox Sparrow. 

687. Piplllo erythropthalmus (Linn.) Towhee, common resident. 
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688. Cardln&lls oardlnalis (Linn.) Cardinal, common resident, 
breeds. 

668. Paeaerlna oyanea (Linn,) Indigo Bunting, common, breeds. 
004. Bpisa Americana (Gmel,) Diokoissel. 

Fam. Tanaqbidab. Tamaobbs. 

008, Plranga erythromelas Vieill. Scarlet Tanager. 

010. Plranga rubra (Linn.) Bummer Tanager, May, 4, 1890. ( J. R. 

Taylor.) 

Fam. Hibubdihidah. Swallows. 

011. Progne gubis (Linn.) Purple Martin, common. 

618. Chelidon erytbrogaster (Bodd.) Barn Swallow, common, 

breeds. 

617. Stelgidopteryx serrlpennls (Aud.) Rough-winged Swallow. 
Fam. Ampblidab. Waxwingb. 

619. Ampelis oedrorum (Vieill./ Cedar-bird, Cherry-bird. 

Fam Lanhdab Bhrikkb 
622. Lanlus ludoviclanus Linn. Loggerhead Shrike. 

Fam. ViRBONiixAK. Virkoh 

024. Vireo olivaceus (Linn.) Red-eyed Vireo. breeds. 

027. Vireo gilvus (Vieill.) Warbling Vireo, common spring 
migrant. 

62B. Vireo flavlfrons Vieill. Yellow-throated Vireo 
029. Vireo solltarius ( Wils.) Blue-headed Vireo. 

Fam. Mniotiltidae. Wood Warblers, 

080 MnlotlHa varla (Linn ) Black and White Creeper, common 
migrant. 

089. Helmltherub veralvorus (Gmel ) Worm-eating Warbler. 

641. Helmlnthophlla pious (Linn.) Bluo-winged Warbler. 

042. Helmlnthophlla obrysoptera (Linn.) Golden-winged Warbler. 
(J. R. Taylor.) 

646. Helmlnthophlla rufloapllla ( Wlls ) Nashville Warbler. 

(J. R. Taylor.) 

647. Helmlnthophlla peregrlna ( Wlls ) Tennessee Warbler, 

648. Compsothlypls Americana (Linn.) Pa rul a Warbler 
660. Dendroiea tlgrlna (Gmel.) Cape May Warbler. 

062. Dendroiea aestlva (Gmel.) Summer Warbler, common, 
breeds. 

664. Dendroiea oaerulescens (Gmel.) Black-throated, Blue 
Warbler 
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666. Dendrolca coronata (Linn,) Y cl low-rum ped Warbler, Myrtle 

Warbler. 

667. Dendrolca maculosa (Gmel.) Magnolia Warbler. 

660. Dendrolca pensylvanica (Linn.) Chestnut-sided Warbler. 

600. Dendrolca castanea (Wlls.) Bay-breasted Warbler. 

661. Dendrolca striata (Foret.) Black-poll Warbler, common fall 

migrant 

662. Dendrolca blackburnlae (Gmel ) Blackburnian Warbler. 

667. Dendrolca vlrens (Gmel.) Black- throated Green Warbler. 

671 Dendrolca vigors!! (Aud.) Fine Warbler. 

672. Dendrolca palmaram (Gmel.) Palm Warbler. 

674. Selurus aurooaplllus (Linn.) Ovenbird 

676. Selurus noveboracensis (Gmel ) Water-thrush. 

676. Selurus motacllla (Vlelll.) Louisiana Water-thrush. (J. R. 

Taylor ) 

677. Geothlypls formosa (Wlls.) Kentucky Warbler. 

078. Geothlypls agtlis (Wlls ) Connecticut Warbler. 

681. Geothlypls trlohas (Linn ) Maryland Yellow- throat. 

688. Ioterla vlrens (Linn.) Yellow-breasted Chat, breeds. 

084. Sylvanla mitrata (Gmel.) Hooded Warbler 
686. Sylvanla pusllla (Wlls.) Wilson’s Warbler, (J. R. Taylor.} 
667. Setophaga rutlcllla (Linn.) American Redstart, common 
migrant. 

Fam Tkoglodytidab Wbbnr, etc. 

704. Galeosooptes carol! nen sis (Linn.) Cat-bird, common, breeds 
abundantly. 

706. IlarporhynchuB rufus (Linn.) Brown Thraaher, common, 
breeds. 

718. Thryothorus ludovlolanus (Lath.) Carolina Wren, common 
resident, breeds. 

721. Troglodytes a«don Vieill House Wren, common, breeds. 

722. Troglodytes hlemalls Vlelll. Winter Wren. 

Fam. Cbrtuuuae. Ckkbpebs. 

720. Certbla familiar Is amenoana (Bonap.) Brown Creeper, com- 
mon winter visitant 

Fam. Paridab. Nuthatches, etc. 

727. Sltta carollnensls Lath. Whlte-broasted Nuthatch, com- 

mon resident. 

728. Sltta canadensis Linn Red-breasted Nuthatch, migrant. 

781. Parus bloolor (Linn.) Tufted Titmouse, common resident, 

786, Parus atricapillua (Linn.) Chloadee. 
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Fatn. Bylviioam. Kinolbts, etc. 

748. Itogulus satrapa Licht. Golden-crowned Kinglet, common. 

749. Regulus calendula (Linn.) Ruby-crowned Kinglet. 

751 . Polloptlla oaerulea (Linn.) Blue-gray Gnatcatcher. 

Fam Tubpidab. Thhubhkh, etc 

766. Turdus mustelinus Ginel Wood Thrush, common, breeds. 
768. Turdufl fusceacens Steph. Wilson's Thrush, Veery 

767. Turdus aliciae Baird. Gray-checked Thrush. 

758a Turdus ustulatus swainsonii (Cab.) Olive-backed Thrush, 
769b. Turdus aonalaachkae pallasil (Cab ) Hermit Thrush 
761. Merula migratoria (Linn ) American Robin, abundant, 
hreeds 

766. Slalla stalls (Linn ) Bluebird, common. 


MINOR PLANT NOTKS No. 1, 

W. A. KklijBRMaw. 

An introductory paragraph to this senes may be short ns will be 
the notes that follow. Suffice therefore to bay that from tune to 
tlrpe the field Jottings and short notes of observations on the plants 
of our State flora will bo presented. Not only those made myself 
but others which may be kindly communicated to me for this pur- 
pose by botanists, am stems, students and other observers will And 
a placo in the series. An especial invitation lb extended to pupils In 
our Iligh Schools and to teacher* thioughout tho State to contubute 
suitable material which In many cases may be of great interest and 
importance Sub-heads will be used thus making it j>Oflslble to scan 
the notes easily 

PmviNiA nmilaois —This Black Rust which has the various 
species of Green Briar for Its host, was noticed m extraordinary 
quantity the past season In Scioto, Adams and Brown Counties It 
was abundant only on Smilax glauca — called In that region the 
Saw Brier — but not uncommonly occurred ou H Map Ida and S 
rotundifolia. It was also remarkable in this respect namely that 
the teleutospores (the black or winter Rpores) were excessively 
abundant* the uredonpores (red or) summer spores) could bo found 
only when search was made The observation here recorded pertains 
to the first half of the month of November. 1 have occasionally 
noticed uredonpores In quantity on Smllax leaves in the various parts 
of Ohio but never before found the winter-spores common. It should 
perhaps be added parenthetically that Dtweoma having the priority 
over Pucclnta Is really the generic name that should be used, bu^ the 
commoner designation may here be tolerated. 
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Quhbqus acuminata. — The Chestnut or Yellow Oak (name 
lu Gray’s Manual Quercus Muhlenheigu) Is described as “a tall tree 
with thin flaky bark" (Gray), or w a tree with gray flaky bark" 
(Britton); and in fact many of the White Oaks are said to have 
"flaky” bark. The Querous Acuminata J» very abundant in central 
Ohio and la of common occurrence in many parts of the Btate. It is 
rare that the “ flakiness" of the bark or a tendency to separate in 
plates, la pronounced or conspicuous In our Chestnut Oak trees The 
single good example I have found Is here shown In Fig. 1 reproduced 



Fig 1. Fig. 2 

from a photograph of a specimen growing In Hayden’s ravine near 
Columbus. Both trees shown are the ha me species but the smaller 
one has merely furrowed, not flaky, bark, and It is a fair represen- 
tative of the trunks of this Oak as they occur In our vlciulty. The 
usual form of bark Is perhaps more clearly shown In Fig. 2, which 
is from a photograph of a largo tree standing near the Horticultural 
Hall of the Ohio Htate University. This specimen has leaves re- 
markably narrow for Q* acuminata but the trunk Is similar In 
appearance to the trees which have broad leaves 

Hvlianthus maximiTiTani. — Maximilians Sunflower whose 
habitat and range are given in Britton and Brown’s Illustrated Flora 
as u on dry prairies, Minnesota, and Manitoba to the Northwest 




48 


Ohio Naturalist. 


[Vol. 1, No. 8 


Territory, Nobraskaand Texas” may be said to be oat of plaoe in 
Ohio. Yet Mr. R. F GrlggH found it (a single plant) In the season of 
1900 (of. O. 8 U Natubaliht, 1:16) at Sandusky, Erie County. In a 
package of Interesting plants sent to the State Herbarium recently 
by Mr Otto Hacker, fine herbarium specimens of this conspicuous 
species were furnished. Mr. Hacker says that he observed it near 
Palnesvtlle (Lake County) six or seven years ago by railway tracks, 
where it Is still flourishing, 

Lotus ooRNiouLATug — This European Lotus, with such com- 
mon names ns Bird's foot, Trefoil, Ground Honeysuckle, Bloom-fell, 
Crowtoes, Cat's-clover, and Sheepfoot, was collected at Painesvflle 
by Mr. Otto Hacker in nursery grounds. This is the second time 
this waif has been recorded for Ohio, the first case being reported 
by Mr. Rickseoker, of OberlJn 


NEWS AND NOTES. 

Prof. Thomas A Williams, edltor-ln -chief of the Aaa Gray 
Bulletin and assistant chief of the Division of Agrostology, U. S. 
Department of Agriculture, died oil the morning of Dee. 2U, 1000. 

At the 10th annual meeting of the Ohio State Academy of 
Science, held at Columbus, on December 26 and 27, thirty-one papers 
were read— 12 pertaining to botany, 8 to zoology, 6 to geology, 8 to 
meteorology, and 2 to anthropology. The following are the officer* 
for the coming year: President, August D. Selby, Wooster; 1st 
Vice Pres , Rev. H Herzer, Muuetta, 2nd Vice Pres , Mrs. W. A. 
Kellerman, Columbus, Secretary, E. L Moseley, Sandusky; Treas- 
urer, Horbert Osborn, Columbus; members of executive committee 
besides the president, secretary and treanuier, Thos Bonser, Carey; 
Lynda Jones, Obcrlln; trustees, F. M Webster, Wooster; H. C 
Beardslee, Cleveland , W R. La sen by, Columbus, publication com- 
mittee, F. M. Webster, Wooster; John II. BcbalTner, Columbus; L- 
H. McFaddon, Westerville, Librarian, W. C. Mills, Columbus. 


Htnoe some criticism has been made, both at home and abroad, 
on the uame of Thk O. 8, U Natubam8T, it has been thought best 
to make a slight change by diopplug the words, $tate University. 
Although a change In name Is unfortunate It will not be very serious 
at the present time and hereafter the name will be Thb Ohio 
Naturalist, which Is perhaps more descriptive of the scope of the 
Journal and much better for purposes of citation. 

j. n. s. 
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THE CORNING OIL AND GAS FIELD. • 

J. A. Bownookbb 

Abba.— This field lies In the three counties, Athene, Perry and 
Morgan. Leaving out of consideration at present a few small out- 
lying pools, and starting at the south, the productive territory may 
be said to begin in Section 22, Tiimple township, Athens county. 
From this point It runs almost due north to the Perry county line. 
The widest part of this portion of the field does not exceed one-half 
milet while the narrowest portion permits of a singlo row only 
of wells. 

It enters Monroe township, Perry county in Section 88, and runs 
almost due north towards Corning, but bends to the northeast about 
one mile south of that place Here the productive territory attains 
a maximum width of 8 miles, the greatest in the field. The northeast 
course Is continued to the Morgan county line, where it turns due 
north, skirting that line with a productive strip about one-half mile 
mlde for miles, when it turns slightly to the east, entering Morgan 
oounty In Section 81 of Deerfield township. From that plaoe It ex- 
tends through Section 80 and luto Section 10, beyond which it has 
not been traced Development of this part of the field Is retarded 
by floods of salt water Which may limit It in this direction. The 
total length of the field is about 14 miles. 

Outside of this belt are four pools, two of which are of little 
importance. One lies around Glouster, and has an area of less than 
one square mile. A second one lies in Sections 22 and 20, a short 
distance northwest of Glouster This is the principal territory from 
which the gas of Corning and surrounding towns is derived. A third 
pool lies around Porterville, and the fourth known as the Oakfleld 
lies from 8 to 5 miles north of Corning It includes parts of sections 
6, £1, 38, 20, 82, and 88 of Pleasant and 22, 27 and 84 of Hearfleld 
townships. It is In this pool that the most extensive work is being 
done at the present time. 

* Pobtlabad by pcrmltaton of Edvard Orton. Jr , State G*olo«iit 
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Dxsoovbrt,— Probably the first deep well drilled In the Sunday 
Greek Valley was near Burr Oak, about 4 miles south of Coming. 
Its date is not now known, but it must have been 40 or more years 
ago. Its depth is likewise unknown, but it is reported to have pen- 
etrated the salt e And. To this day It flows salt water, and with it 
sufficient gas to be ignited. This well, however, seems not to have 
aroused suspicion that there might be valuable liquids other than 
salt water buried in the rocks. 

The discovery of oil in the Coming field was a matter of accident, 
and resulted directly from a scarcity of water for the Toledo and 
Ohio Central railroad. To remedy this a deep well was drilled in 
August, 1891, at the round house, about three-fourths of a mile south 
of Corning. The only water found was in the salt sand which is 
reported as having been struok at a depth of 680 feet. The supply 
was copious, but the salinity prevented its being used in locomotives. 
This brine was shut out of the well by casing and the drill forced 
down to a depth of 1607 feet. Finding no water at that depth the 
work ceased, but a few days later oil was thrown to the top of the 
derrick, and there were smaller eruptions later. However further 
disturbances of this sort were prevented by the company closing 
the well. 

Development.— The disclosure made by this well attracted the 
attention of oil men who Immediately entered the field and began 
leasing territory. The citizens of Coming feared the territory yras 
falling into the hands of the Standard Oil Company, and that It 
might not under such conditions be developed for years. According- 
ly a home company styled “The Sunday Creek Oil A Gas Company,” 
was organised In February, 1892, to make certain the development of 
the territory The capital stock was placed at |10,000 in shares of 
ISO, and 18900 of the stock was sold. Much of this was raised by 
citizens of the town subscribing for single shares. 

The new Company was succemful. Hy Jan nary 1st 1898, 266% in 
dividends had actually been paid the stock holders. In September, 
1898, a power for pumping the wells, and costing over f7000, was 
erected, the contractor taking the product of the wells until it paid 
for the plant. In November, 1899, the property together with $1260— 
the amount received in excess of the cost of the plant— was turned 
over to the original holders. The power Is now { July 1, 1900,) pump- 
lng 90 wells, which have a dally production of 40 barrels. 

The first well drilled by this Company was on the William Fisber 
farm in northwest quarter section 14, Monroe township, Perry county. 
The Berea was struok at 1019 feet, but the Indications were so unfav- 
orable for a paying well that it was not considered advisable to shoot 
it. However, on June 2d, 1892, after waiting nearly a month, the 
well was shot with 80 quarts of nltro-glyoerlne, which had been 
hauled from SistersvIUe, W. Va. The cost of the shot was $900. The 
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first day following the shooting of the well it produced 18 barrels, 
and a year later was still producing 10 barrels per day. Following- 
this other wells were drilled In sections H and 16. In all 26 have 
been drilled, only 8 of which were dry holes. 

Other companies began work and the territory was rapidly leased 
and tested. Naturally operations began near the round house where 
oil had first been shown to exist. From this as a center the drill 
moved out in all directions until the limits of the field had been dis- 
closed. The later work has been along the northeast end of the ter- 
ritory in Morgan county, where the oil seems to be shut out by reser- 
voirs of salt water. During the present summer (1000) the valuable 
pool In the Oakfleld district has been developed, though small wells 
had been found there several years earlier The principal farms are 
the Porter, Longstreth, Donnelly, Monahan, McDonald and Grenen. 
The first well was on the Porter farm and was finished early in 1000. 
Its production was 86 barrels the first day. The second well was on 
the Monahan farm. It was completed boon After the Porter well and 
had an initial flow of 46 barrels In 24 hours. The next two wells 
were drilled on the Longstreth farm, and both were fair producers* 
Early in the Spring's well was completed on the Donnelly farm and 
flowed 126 barrels the first day. Other wells on tins farm are much 
smaller Two wells on the Grenen farm began flowing 676 and 90 
barrels respectively. It Is Interesting to note that the development 
of this, the richest part of the Corning field, occurred late in the ter- 
ritory’s hiBtory. Possibly other pools of equal richness may yet be 
discovered lying near the principal field. 

An important step in|the development of the field occurred on 
August 18th, 189S when the Buckeye Pipe Line was completed. Be- 
fore that the oil was transpoi ted by tank oars. The oil which is 
brought to the tanks partly by gravity and partly by suction, the 
latter being produced by an 8 horse-power gas engine, is stored In two 
iron tanks, one of which has a capacity of 80,000, and the other 
28,000 barrels. From these tanks the oil is forced to Elba, a distance 
of 34 miles, through a 4 inch line. This work is done by a 86 horse 
power engine which gives a pressure In the line of from 700 to 1000- 
pounds per square Inch. The rate at which the oil U transported 
varies with the temperature. In the summer when the oil u warm, 
and hence thin, 128 barrels may be pumped in one hour, but In the 
winter when the oil isoold and thick the transportation may be re- 
stricted to 11 barrels for the same period. 

When the pipe line was completed the production of the field 
was about 600 barrels per day. It Increased to 1800 barrels in 1890, 
but since then has declined. At present it ranges from 800 to 900 bar- 
rels per day. The total production of the field Is shown by the fol- 
lowing letter: 
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The Buckeye Pipe Line Company— Maoksbnrg Division. 

Oil City, Pennsylvania, October 26th, 1000. 

J. A. Bownoeker, Esq., Columbus, Ohio: 

Dear Sir — Your favor of October 18th to Superintendent N. Moore, 
asking for the total production by years of the Coming Field, has been 
referred to me. Below please And the figures of oil received by The 
Buckeye Pipe Line Company from the Corning Field from August, 


1808, to September, 1000: 

Part of Year 1898 128,018.08 Bbls. 

Year 1804 822,818.71 “ 

Year 1806 428,886.08 “ 

Year 1806 469,268.78 “ 

Year 1807 328,188.11 " 

Year 1808 196,417.76 “ 

Year 1800 211,060 22 “ 

January 1st to July 81st, 1000.. 148,814.06 11 

August, 1900 26,929 66 “ 

September, 1000 22,617.67 u 


Total .. . . 2,277,808.90 Bbls. 


July 81st, 1000, completes the first seven years production and 
thinking you might prefer to use the even years, I have given you 
the figures for the year 1900 to July 81st In one lump and the oil 
taken from that field for the months of August and September sepa- 
rately. 

Trusting this will answer your purposes, I remain 

Yours truly, 

J. R. Campbell, Treasurer. 

Lhasa*.— A t first the operators paid no bonuses, but gave a 
royalty of one-eighth of the oil to the land owners— a rate of com- 
pensation that has been usually maintained. To this there leone 
exception worthy of note When the round-house well showed the 
existence of oil, and operators began leasing the surrounding 
territory, Fredrick Weaver, a thrifty German farmer residing a 
short distance east from the round-house, quietly visited the oil 
fields of Washington, Pennsylvania, and investigated the method* 
of leasing oil territory in that field. When he returned home he- 
demanded a royalty of one-fourth the oil and a bonus of |200 for each 
of the eight wells which it was proposed should be drilled on hie. 
farm of eighty acres, and since his territory was regarded as very 
promising, these rather severe terms were granted. However, after 
drilling six wells, and the territory not meeting expectations, the- 
contractors complained and Mr. Weaver generously reduced the 
bonus. More recently a royalty of one-sixth the oil has been re- 
ceived by holders of lands that were deemed especially promising, 
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and bonuses also have been received. The lea ses usually required 
that a well be drilled In from thirty to sixty days, but sometimes, 
especially In the least promising territory, six months were allowed. 

That the field was a monopoly for no one is shown by the fol- 
' lowing list, which includes the chief operators of the district: 


Corning Oil Company. 

Denman k Thompson. 

O’Connel Oil Company. 

Brooks Oil Company. 

Caldron k Snyder. 

Sunday Creek Oil A Gas Company. 
Perry County Oil Company. 

IV. B Barker k Company. 
Cleveland Oil Company. 

Keystone Oil Company, 

W. E. Detlor. 

William Rosier 
J. H. Van Wormer. 

Northeast Oil Company. 

Becker Oil Company. 

Allen, Sternberg k Company. 
Bolivar Oil Company. 

William McMullen. 

A. Bulger * Company. 

Corning Natural Gas Company. 

L. D. Lang made. 

Harrington Brothers. 

Ohio Oil Company 
Church Oil Company 
Monroe Oil k Gas Company. 
Weaver Brothers 
W. B. Irwin k Company. 

George Best k Company. 

Foster k Moran. 

Fallen Rock Company. 

Ohlviler k Chambers. 

Mill Oil Company. 

Hemlock Oil Company. 

John Holden. 

Wells k Foraker 
Longfellow k Stevens. 

Russell Metsger. 

McGee k Stewart. 

Stratton k Mark. 

National Oil Company. 
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Osoloot of thb Rkgion.— The surface of the territory lies In 
the Lower Productive end Lower Barren coal measurers. The 
highest hills reach up to or extend above the Ames or Crinold&i 
limestone. In fact along the northeast extremity of the field the 
hills are capped by the limestones which underlie the Pittsburgh 
ooal. The deepest valley— that of Sunday Creek— outs through the 
Middle Kittanning ooal, a short dlatanco north of Corning, but at 
this town the seam named Is under cover, while the Upper PVeeport 
coal Is at about drainage level. 

The succession of strata under ground is shown by the following 
record kept and furnished the Survey by Mr. G. W. Delong, Super- 
intendent of Schools, Corning. The well is located on lot 154 of the 
town just named, and the top of the well lies at the base of the 
Mahoning sandstone: 



Thicfcnvfs of 

Total 


Stratum 

Ihicbneia 

Shale ... 

.... . . . 25 feet 

25 feet 

Bastard Lime . . . . 

15 41 

40 “ 

Sand .. 

10 " 

50 44 

Coal (No. 0) 

10 41 

• • w • 9 1 • • I • • • • • • 1 f 

00 44 

White Slate 

64 “ 

126 14 

Sand • • • ■ • 

15 '• 

140 “ 

White Slate 

25 “ 

166 «■ 

Blue 

* « • • ..... 10 44 

176 4t 

Rand 

10 “ 

186 u 

Slate 

50 “ 

286 44 

Shale 

OK H 

• «• 1 * . * * W 

270 44 

Sand 

SO 14 

300 44 

Black Shale 

. ... . 10 “ 

810 44 

Lime ... . . ....... 

26 11 

386 “ 

Shale with Concretions 

.100 44 

436 •* 

Slate 

26 41 

400 “ 

Llineetone (?) 


490 u 

Shale . . 

85 41 

626 “ 

Salt Sand * * i • * ... 

80 11 

666 “ 

White Slate 

100 “ 

666 “ 

Slate and Gonorotions 

PR 11 

• • i t • • • * Ml 

680 " 

Shale 

u “ 

• • • i i • • • sail lv 

696 “ 

Little Salt Sand 

.... . . 20 “ 

716 “ 

White Slate 


816 '• 

Slate and Concretions . . 


916 “ 

Brown Shale 

40 " 

966 “ 

Black Shale 

88 “ 

998 “ 

Top Berea 


998 “ 

Bottom of Berea 


1008 •• 
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The depth of the well aa shown by the ateel line 1 b 1012)1 feet. 
It was drilled in the Fall of 1890, and waa shot with twenty quarts 
of nltro-glycerine. It began flowing thirty barrels per day, but the 
produetion has diminished until at present It is producing only one 
barrel per dAy, Below the Berea the Bedford shales are found in 
their normal conditions. 

The Oil Band —This is in all cases the Berea. The sand has 
the light gray color so common in this formation in other parts of 
the state It is moderately fine grained, but there is considerable 
variation in this respect. Usually it is a pure quartz sand, but 
occasionally has thin layers of dark shaly material running through 
It Tn thickness it shows considerable vaiiation, hut never disap- 
pears in this field The normal thickness is usually given as twenty 
feet and the maximum reported is eighty feet. This depth was 
found on the Potts farm about one and one-fourth miles northeast 
of Corning, and on the O 1 Farrell farm about two miles east from the 
same town In both cases a dark giay shale, probably the Ohio, lay 
below. The Bedford on this theory had been swept away before the 
Berea was deposited. In such abnormal depths the additions always 
appear to he on the bottom, showing that the suifacc of (he under- 
lying Bedford shale was quite uneven Here, as elsewhere in the 
state, the drill shows tbo upper surface of the Berea to be uniform. 
It Is worthy of note that the production of oil does not vary as the 
thickness of the sand. In fact in this field the great thicknesses are 
generally pool producers. 

The “pay streak” or that containing the oil and gas ranges in 
thickness from 8 to 8 feet, but very few of the * ells attain the max- 
imum figure. Towards the mmgm of the prodchve field the “pay 
streak” thins, and finally disappears. The top of the “pay” usually 
lies from 10 to 15 feet below the surface of tile Berea. As a rule the 
“pay” is coarser than other parts of the Berea, and generally the 
coarser the rock the larger the well Sometimes In the thick part 
of the Berea there are two “pay streaks ” 

Thk Watra.— The number of wells producing July 1, 1900, ex- 
ceeded 600. About 100 dry holes have been drilled and about an 
equal number of wells have been abandoned, ho that 800 Is a fair ap- 
proximation of the total number of wells drilled In the field. As a 
rule a well has been put down for each 8 to 10 acres of surface terri- 
tory. 

The wells have been cased through the salt sand, a depth of 6fi5 
feet in the valley at Corning The casing hAS almost invariably been 
6# Inches inside measurement The rocks comprising the underly- 
ing 100-180 feet, and terminating with the “Little Balt Sand "have fur- 
nished some water which has been disastrous to the wells. It re- 
duced the gas pressure, thus necessitating pumping the wells earlier 
than otherwise would have been required and perhaps prematurely 
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destroying the life of the well, Had the well* been cased through the 
“Little Salt Sand” time and money would have been saved, and the 
production of the field would have been larger. 

The western side of the field Is quite free from salt water. It Is 
on that side that the principal gas territory lies On the easem side 
of the field the conditions are moro variable. In Trimble township, 
Athens county, the wells are free from water, while in Monroe town- 
ship, Perry county, salt water Is found in the northeast corner, and 
in Morgan county it is eo abundant that opeiatmg is prevented. 
Prom this it appears that the western side of the Corning field is free 
from salt WAter, and that it Is absent also on the eastern side ut the 
southern margin of the territory, but that it Increases rapidly to the 
northeast. 

While the production of the wells aflei being shot has varied 
greatly, yet they have not furnished the great extremes that many 
other fields have. Few, if any of the wells, have started better than 
126 barrels per day, and it has been estimated that the average for 
the entire field has been 20 barrels 

The wella have sufficient gas pressure to flow them during the 
earlier part of their lives, but later as the pressure diminishes they 
have to be pumped Since the eastern side of the field has salt 
water the wells there have to be pumped earliei than those on the 
western side. 

Thh Gas Wb jja —The principal gas terrltoiy Is that along 
Muddy Pork in Sections 22 aud 29 Trlmblo township, Athens county, 
the best wells being found In the western half of the latter section on 
the lands of the Hooking Coal and Railroad company The largest 
well in this field started at fl, 000,000 cubic feet per day with a rock 
pressuro of 400 pounds It was drilled In the fall of 1897, and one year 
later was producing 2,000,000 cubic feet per day, and still another 
year later 1,600,000 cubic feet. Of the other wells in this territoiy 
two started at 2,000,000 feet each, two at 1,000,000 feet each, and three 
at 600,000 feet each The decline in the smaller wells was not as 
rapid as In the larger ones since the demands made on them were not 
as heavy, Thus far no dry holes have boen found In this territory. 
The reliance of the community Is on this field where 6,000 acres are 
leased in one block. 

Another district that has yielded considerable gas is that at 
Oakfield about 3 miles north of Corning These wells started at 
2,000,000, 1,600,000, 600,000, and 260,000 cubic feet per day respectively. 
Two of the smaller of these have been abandoned After having pro- 
duced for two years. The largest of those wells, now four years old, 
Is producing 600,000 cubic feet per day, and the second largest, now 
three yearn old, is producing the same amount. The wells In this 
field produce considerable oil and by some are rated as oil wells 
rather than gas ones. 
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Outside of these two places an occasional strip Is found that pro- 
duces gas In paying quantities* Thus about one mile northeast of 
Corning two wells were drilled, which combined produced 600,000 
cubic feet per day. They produced three years and were theu aban- 
doned. About two miles north of Coming a good well was drilled on 
the Newberry farm. It started at 1,600,000 cubic feet per day, had au 
initial rock pressure of 400 pounds and lasted three years. 

Another productive tract lies about 0 miles northeast of Corning 
on the Finley, Devore and Stoneburner farms. Three wells were 
drilled on the Finley farm, and started one at 1,600,000 and two at 
260,000 cubic feet, with an initial rock pressure of 400 pounds. These 
wells lasted three years. 

The operators of the wells have been much troubled with salt 
water In the Muddy Fork field and with oil in the Oakfield territory. 
Balt water is removed by 11 blowing 1 ' the wells For this operation 
the wells are olofaed for a short period, usually about 80 minutes, 
allowing the gas pressure to increase; when this has become 
sufficiently strong the well is opened at the top and the gas then 
blows the water from the well. When the well has been deAnsed In 
this manner it Is closed and the gss turned back into the mains. 
Sometimes, however, the weight of the water Is so great that the 
gas cannot drive it from the well in the manner Just stated, 
especially is this true with wells that have been in use for a con- 
siderable period. Then an iron rod attached to a long pole Is let 
down through the water, is raised and lowered, and the gas follow- 
ing the pole In its ascent finally drives the water from the well. 
This method of cleaning is known as 11 agitating." Finally the 
pressure of the gas becomes so small that it cannot lift the water 
with the help of “ agitating," and then the well Is dead. In winter 
time each well is cleaned every other day, aud in the summer twice 
a week. 

The gas wells In the Coming field are owned and operated by the 
Corning Natural Qas Company. It supplies Jacksonville, Trimble, 
Glouster, Murray City, New Btraltsvllle, Shawnee, Hemlock, Com- 
ing, Bendvllle, Moxahala, New Lexington, and several interior ham- 
lets. Almost the sole use of the l uel is for heat and light. 

The company makes a rate of 20 cents per thousand feet by 
meter. Where the meter is not used, the prices In winter are $2.00 
per month for the first fire ; f 1 .60 for the second ; $1 00 for the third ; 
76 cents for the fourth, and all additional fires at the latter figure. 
In the summer a charge of $1.60 for each cooking fire Is made. For 
lights the charges ore 26 cents each for the first two and 16 oents for 
each additional one. 

The number of customers supplied by this company in 1900 was 
approximately as follows : 
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Corning 

nimiflter 

*» 

280 

New Lexington 

860 

Shawnee 

Oft) 

• .... ». » 

New StraltsTille 

160 

Other places 

...< •* *. ... 860 

Total * 

1600 


In the Fall of 1800 the wells of the company produced 6,000,000 
cubic feet per day, but during cold weather when the demand 
for fuel was great they dropped to 8,000,000 cubic feet, and the rock 
pressure which was 800 pounds In the Fall was only 200 during the 
winter. On July 7th, 1B00, the rock pressure of the wells In the 
Muddy Fork field ranged from 170 to 280pounds, indlcatinga consid- 
erable drop from that of the preceding autumn. The company ex- 
pects to drill four additional wells during the ensuing fall (1600) In 
the Muddy Fork territory, and by so doing expects to keep three 
wells closed, and thus maintain a good rock pressure. 


TWELVE ADDITIONS TO THE OHIO PLANT LIST 
W. A. KBLLBRlfAN. 

The species named below have not been rejwrted in the Fourth 
State Catalogue of Ohio Plants, in the First Annual Supplement, nor 
In 11 Additions to the Ohio Flora, 1 * O.B IT. Naturalist, 1 *16. The 
serial number prefixed to each name Indicates where In the Fourth 
State Catalogue the species should be Inserted. The first collector 
and locality are given for each of the listed specimens. 

82a. Potamogeton nuttallll Cham. A Schw., NuttalTs Pondweed. 
Donor’s Lake, Wayne County, Ohio (Reported by A D. 
Selby before meeting of Qhlo Academy of Science, December 
27, 1000.) 

488a. Junous diohotoma Ell. Forked Rush. Cuyahoga County. 
(Edo Claassen.) 

647a. Betula alba pendula Hortorum. Pendulous White Birch* 
Escaped; Palnesville. (Otto Hacker.) 

781a. Dlanthus deltoldes L. Maiden Pink. Escaped: Palnesville. 
(Otto Hacker ) 

966a. Erysimum repandum L. Logan County. (A. D. Selby In 
report before Ohio Academy of Science, December 27, 1900.) 
1117a. Lespedesa angustlfolia (Ph) L. (L. oapltata var. angus- 
tifolla Ph.) Narrow-leaf Bush-clover. Fulton County. 
(A. D. Selby in report at meeting of Ohio Academy of 
Science, December 27, 1600 ) 
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1211a. Rhamnus oarollmana Walt. Carolina Bnekthorn Adama 
and Brown Counties. (W. A. Kellerman.) 

1526a. Teucrium scorodonia L. European Germander. Escaped; 

PainesvlUe, Lake County. (Otto Hacker.) 

1650a. Gerardla bemeyana Britt. (G. tenuifolla var. macrophylla 
Benth.) Bessey’s Gerard La. Wooster. (J. W. T. Duvel; 
reported by A. D. Selby at meeting of the Ohio Academy 
of Science, December 27, 1000.) 

1759a. Leontodon hastilla L. Dandelion. EeoAped; Painesville* 
Lake County. (Otto Hacker.) 

1766b Laotuca saligna L. European Wild Lettuce. Dayton. (A. D. 
Selby.) 

1777a. Hieracium greenll Porter A Butt. Gieen’s Hawk weed, 
Wayne County (Helby and Duvel , reported by A. D. Selby 
before meeting of Academy of Science, December 27, 1900.) 

There were 2025 specie* leported m the Fourth State Catalogue 
(1890) for the State of Ohio This number war supposed to be approx- 
imately correct, since those ot previous lintx were discarded which 
are known to have been erroneously identified or were unquestiona- 
bly beyond our range. In the First Annual Supplement sixty-nine 
additions were made, and in Additions to tho Oh!o*Plorn, (O. S. U. 
NaWHamst, 1 :15) twenty-two more were recorded. Therefore those 
enumerated above bring our gland total to 2128 hpeclos of Ptorl- 
dophytes and Speimatophytes 


A NEW SPECIES OF GOMPHUS AND ITS NEAR RELATIVES. 

James S Hink. 

Gomphtut viridifronM n, up. Length of the abdomen about 86 mm., 
hmd wing about 27 mm.; black, face and occiput green, prothorax 
with anterior margin and three spots green or yellow; thorax green 
with spaces at base of wings, lateral suture and six bands before 
black, the two middle lauds are abbreviated anteriorly and separated 
by the mid-dorsal oariua which is very feebly green. Abdomen 
black, a dorsal band and sides of first two or three segments yellowish, 
a yellow spot At base of each of segments four to Severn aud sides of 
eight and nine usually yellowish. 

Abdominal appendages of the mslc straight, about as long as the 
tenth segment, from above, widest at base, gradually narrowed from 
apical third and acute at apex; from the side prominently widened 
at base, with a strong tooth beneath at two-thirds of the length. 
Hamules large, of nearly the same width for the whole length and 
ending behind In a hooked process Valvar scale almost as Jong aa 
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the ninth abdominal segment, gradually narrowed, apical third 
divided and the two parte divaricate. 

Described from fourteen males and a female taken at Loudon- 
vUle, Ohio, June 14, 1000; and a inale and female taken at Ohio Pile, 
Fe.^the latter two specimens by E, B. Williamson. 

The species avenges larger than either 6retw or abbreviate* and 
may be separated from the former readily by its green face, by the 
Striking differences In the vulvar lamina and by the hamules and 
male appendages. In brevto the tooth on the appendage Is nearer the 
end and the space from It to appex is noticeably curved while in 
vhndifron* this space is practically straight. 

It has more points In common with abbreviate*, but in that 
species the vulvar scale is short and triangular, the hamules are 
smaller and shorter, and the tooth on the superior appendage of the 
male is muoh farther from the apex 

Through the kindness of Dr. Calvert and Mr. Williamson 1 have 
at my disposal, specimens from which many of the accompanying 
drawings were made In vtrldlfrone, brevi* and abbrcvlatus I .have 
made drawings from different specimens of the same species to show 
slight variations. 

This Is Gomphu* ap. Williamson, Dragonflies of Indiana, 204. 


A COMPARATIVE STUDY OF QOMTHUR FURCIFER 
AND V1LLOBIPEB. 

Jam kb S. Hind. 

It seems that neaily every author who has considered these two 
species has compared them. Considering general appearances they 
are muoh alike but can be separated easily by several details and as 
1 have good material of l>oth sexes of the two species before me, I 
thought It might be of oonsequence to consider in a comparative way 
some of their characteristics 

The occiput in both sexes of vtfloatpea bears a prominent tooth at 
the middle of its npper edge This tooth varies some in different 
specimens, It ends above in a single point or It may be widened and 
end above in three or more points In furvlfer there Is no tooth on 
the occiput in either Bex 

The vulvar scales are very different, In viUonpee the part may be 
said to be triangular with the free sides curved and the apical part 
divided for about half the length of the scale. In furatfer its basal 
part is similar but the apical part is produoed, giving quite a 
different form. In the former species the scale is about one-third as 
long as the ninth segment, while In the latter It is about three- 
•eighths as long as that segment. 
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The abdominal appendages of the male are different. From 
dorsal view those of /kroner are rectangular with the Inner distal 
angle very much produced Inward and backward; in vtitodpa they 
are wide at base, oblong, with the outer distal part broadly rounded 
and the corresponding Inner part produced directly backward. The 
hamules are characteristic and may be explained best by reference 
to the figures. 

The two species are colored much alike but fiirctfer is darker 1 
The tenth abdominal segment may be said to be yellow In both 
but in fwoifer the sides of the segment are dark, oftentimes black. 

They agree In habits, both preferring to fly over stagnant water 
where the males come to rest on floating objects or on the ground at 
the water’s edge. I have observed the female of fvrctfer ovipositing 
in stagnant water among lily pads and other aquatic plants. Her 
flight Is Blow while thus engaged, and her actions moro like a Libel* 
tula than the usual Gkrmphv* 


Gomphus vlllosipes-1, dorsal view of male appendages , 8, vul* 
var scale; 6 hamule; 7, occiput of female, S, occiput of male. 

Gomphus furoifer— 8, dorsal view of male appendages; 4 haraule; 
6, vulvar scale, 0, occiput of male; 10, occiput of female. 

OomphuH vlrldlfrona— 11, 12, 18, dorsal view of male appendages 
—18 from Pa., 11, 12 from Ohio; 14, 16, 10, hamules; 17, 18, vulvar 
scales -18 from Pennsylvania, 17 from Ohio. 

GomphuB brevla-lB, 20, 21, dorsal view of malo appendages— 
specimens from Maine and Pennsylvania; 22, 28, 24, hamules; 36, 26* 
vulvar soales. 

Gomphus abbreviates- 27, 28, 29, hamules; 80, 81, vulvar scales; 
82, 88, B4, dorsal view of male appendagages— specimens all from 
Maine. 
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NOTES FROM BOTANICAL LITERATURE 
W. A. Kbllbbman. 

A very interesting Bulletin of eight pages on the Chrysanthemum 
Rust has been Issued by J C. Arthur, botanist of the Indiana Agri- 
cultural Experiment Station. It Is No. 85, And Is dated October, 
1900. Dr Arthur gives a general account of Uredineae or RuBts, 
explaining that the typical forms have three prominent seta of 
spores, namely (1) aeoidlospores, usually red or oiange In little white 
cups, (2) mfedospores, generally of a rusty yellow color and abundant 
(hence thegtoup name, Rusts), and (U) teleutospores, or the Winter 
spores, usually dark brown or black. He further states that only 
uredoepores have yet been found In Europe and America, and since 
the fungus is an annual, it is puzzling to see how It escapes ex term I - 
natlonfln winter and spring when Chrysanthemum plants are latent. 

The assumption that this was the well known and common 
Puooinia hieraoil or Puoclnla tonaceti he pioves to be fucorrect by 
inoculation experiments. Uredoepores from Chrysanthemums he 
sowed on Cbrysan them urns and obtained a crop of uredoepores. 
Similar uredoepores sowed on Dandelion, Burdock, and Ox-eye 
Daisy produced no infection , uredoepores from the latter hosts sown 
on Chrysanthemum likewise produced no infection. Credos pores 
from Dandelion sown on Dandelion produced uredoepores. Others 
have tried similar experiments, using Tansy, Costmary, Orange 
Hawk weed, Giant Daisy, and Marguerite, besides the host plants 
named above, but the Chrysanthemum Rust refuses to grow on any 
of them. This Rust, which is common and well known on the 
Chrysanthemum in Japan, has been named Puccinia chrysanthemi 
by Rose. 

Infeonnectlon with suggestions relative to combating the disease, 
Dr. Arthur says that “so long as the teleutospores do not make an 
appearance In this country, the careful cultivator may feel assured 
that a moderate amount of timely effort will enable him to rid his 
establishment of the Rust, if he Is so unfortunate as to have it 
donated*to himjby some careless florist. Observations made by the 
writer and others show that the tendency Is for the disease to dis- 
appear of Itself, to run its course In an establishment and die out, 
Which is very likely to some extent due to the absence of teleuto- 
spores.” 

Beyoloov.— Mrs. Britton's popular artioles on the Mosses and 
how to study them, that have appeared from time to time, furnished 
the directions and incentive to many who before had taken little or 
no Interest In this group of plants. Her purpose and plan are imi- 
tated and extended In a charming little book, that has been prepared* 
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and published by Dr. A. J. Grout, of the Boys’ High School, Brook- 
lyn, New York, called “ Mosses with a Hand-Lens.” The author 
nays that many years of study of Mosses In the field and In Herbaria 
have convinced him that 11 any person of average Intelligence can 
easily learn to recognise seventy to one hundred common mosses, 
with the aid of a hand-lens of ten to fifteen dlametera magnifying 
power.” 

1 have Dr. Grout’s permission to reproduce two Illustrations, 
which represent fairly that phase of hls valuable book. Figure 0 
shows Ceratodon purpureas L , 
and the text pertaining to the 
same Is as follows : “ Ceratodon 
la one of the commonest of all 
our mosses. It Is found on the 
•edges of paths, roofs of old 
buildings, sand by the seashore, 
and in general any barren com- 
pact soil is Its favorite habitat. 

The plants are shoit and grow 
close together, forming dense 
thin mats of dark green. The 
lance-like young sporophytes 
appear early in spring as soon 
as the snow Is melted. By the 
middle of summer the capsules 
•often decay beyond recognition, 
and the seta breaks from the plant at the touch. 

Unless one has become very familiar with Ceratodon it la not al- 
ways easy to recognise It without mature capsules. When the cap- 
sules have fully matured they shrink when dry and become furrow- 
ed. This peculiar furrowing, the dark rich color of the capsules, a 
•color called purple by the older botanists, but which is really a very 
dark chestnut or red-brown, make It easy to recognise this species.” 

Plate II. shows the Hair-cap Mosses, Poly trlohum, the largest of 
all our species. There are four common species all having square 
capsules which character distinguishes them from Pogonatums, the 
latter having cyLlndric capsules. “The Ohio Hair-cap without the 
sporophyte (seta and capsule, commonly called fruit) is not readily 
distinguished from the Common, as the leaves and general appear- 
ance are very similar But with the sporophyte present, the dis- 
tinctions are clear. In figs b and d (Plato II.) note that the capsule 
of the Common Hair-cap is almost oubtoal, that the lid has a very 
Mhort beak, and that the capsule is entirely covered by the oalyptra. 
The capsule of the Ohio Hair-cap (e) Is elongated, slender with a 
tapering neck, and with a much longer beak to the lid. The lid and 
the oalyptra of the Ohio Hair-cap fall early In June, very soon after 
the spores are ripe, and it Is not always easy to find either In position, 
but if the oalyptra be found.lt will be seen to cover the upper portion 
of the capsule only. The Common Hair-cap, although ooeurrlng^n 
woods, is most common in open fields; the Ohio Hair-cap being 
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PERENNIAL TUMBLEWEEDS. 

John H. Schakknbb. 

Tumbleweeds may be clarified under thiee general heads: 
Annual tumbleweeds, 

Tumble-grasses, 

Perennial tumbleweeds. 

The annual tumbleweeds are mostly plants with a small root 
system which shrivels up or rots away soon after the seed has 
matured The plants are then easily torn from the ground or broken 
off and go tumbling away before the wind. Tn some cases the roots 
become quite fleshy and brittle In the tumb]e-gnua*es the panicle 
Is generally the only part which is transported, the stems of the 
panicle being usually very brittle and breaking readily even in those 
forms which are easily torn up from the roots. 
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Fig t Plant of P flonband ihow ng n pnrtof 
th« deop uproot 


The perennial tumbleweeds 
are especially Interesting be- 
cause of the way In which they 
are separated from the under- 
ground parts Among the pe- 
rennial forms Psoralea florl- 
bunda is one of the most 
typical It is a longllved, 
perennial crown-former with a 
very deep root which may be 
several Inches In diameter 
From the short terminal stem 
of this root a number of aerial 
branches are developed annu 
ally These branches take on a 
more or less globose or balloon- 
shaped form At the base of 
each aerial stem a number of 
special joints are formed In 
which transverse cleavage 
regions are gradually devel- 
oped and when the seed is 


ripe the whole crown breaks off at these 
Joints with remarkable ease This Is a pe 
collar ease of the development of a self- 
pruning process In the stem for a very special 
purpose 

Psoralea argophylla also develops perfect 
Joints bnt fewer shoots usually make up the 
crown and It Is therefore less conspicuous 
than P florlbunda Psoralea esculent* Is also 
a tumbleweed but the writer has not made 
an examination of the way In which It sep- 
arates from the thick, tuberous, perennial root. 

Psoralea florlbunda is very abundant in 
north-central Kansas where the writer has 
seen great masses heaped np against hedge- 
rows and wire fences These plants show a 
most remarkable responsive adaption to an 
environment of very definite conditions 
They have developed nearly every character 
possible in harmony with the dry and windy 
plains of the west and may be regarded a* 
ideal prairie plants 
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THE SPROUTING OF COCKLEBUR SEEDS. 

E. E. Mastehman. 

la July, 1896, Dr. E. W. Clay pole, then of BucIi tel College, Akron, 
Ohio, asked me how general was the belief that one seed of the coc- 
klebur grew one year and the other the next year or later. Inquiry 
of about twenty of the older residents resulted In procuring no in- 
formation touching the same. In 1807, I was told by a German 
fanner that one seed only grew one year and the other later, never 
both at the same time. A shot t time after I noticed the statement 
of A D Selby in Bulletin 88, (page 868) Ohio Experiment Station, as 
follows: "Prof. Arthur has recently shown that only one of these 
seeds can be caused to germinate the first year, the other always re- 
maining until the second year. 1 ' This was a confirmation of the 
German's claim, yet I detormlnd to investigate for myself. 

I carried on the experiment for three years with the following 
results: 

In 1898, 1 planted 1000 burs; 917 grew two plants to the bur. 

In 1899, 1 planted 1000 burs; 921 grew two plants to the bur. 

In 1000, 1 planted 1000 burs, 918 grew two plants to the bur. 

Tofal three years, 8000 burs; 2751 grew two plants to the bur. 

Of the remaining 249 burs some grew one plant, some none ; some 
had one, some had two apparently sound seeds. I regret that no 
further notice was taken of these seeds. The on<y object was to de- 
termine whether the two seeds oould be made to grow at the same 
time. An account of the work was sent to Profossor Selby, asking 
whether further experiment was necessary; he replied that he 
thought not. 

Perhaps it should be added that I selected only apparently sound 
burs; soil was taken from a field near a creek where cocklebur* 
grow abundantly. It was passed through a M inch-mesh wire sieve, 
and carefully searched over with the aid of a glass. This soil was 
taken to a distant part of the farm; In It the seeds were planted and 
nature did the rest. 

I also made observations as follows : I searched among speci- 
mens growing for a mile along a creek, for two plants growing 
together and not nearer than five Inches to any other plant. Of 
the 1500 specimens examined each year for three years, two plants 
always grew from one bar. 

Why have I obtained such opposite results as compared with 
Professor Arthur**? Gan It be referred to locality, soli, or some 
other more favorable conditions? 
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The substance of the above was presented, December 27, 1000, to 
the Ohio Academy of Soienoe and it provoked a discussion in which 
Professors Kellerman, Rchaffner, Mosely and others participated. 
Dr. Kellerman thought that the results of Arthur 1 * experiments were 
perhaps more nearly in accord with what usually takes place in na- 
ture. He pointed out the mistake of quoting or saying that Arthur 
has shown “that only one of the seeds can be caused to germinate 
the first year." Turning to the printed report of the experiments in 
question (Proc. 10th, An Meeting Soc Prom. Agr. Scl , 1806), I find 
that, based on many experiments made previous to 1806, he gives 
the result In round numbers as follows: “Out of every hundred or- 
dinarily well formed cookleburs, seventy will produce one seedling 
each, and five two seedlings each the first year after maturity; the 
remaining twenty-five will for various reasons fail to grow. Thirty 
of the hundred will produce seedlings the second year After matur- 
ity, five will produce seedllugn the third year after maturity, And 
two or three seedlings will be produced in subsequent years. 

Later experiments by Dr Arthur seemed to show a lower per- 
centage of oases of the sprouting of both seeds to the bur in one sea- 
son In the summary he states* “The germination of both seeds of a 
bur of Xanthium in one season is exceptional. 11 

In view of the above and in accordance w 1th the suggestions of 
others I purpose continuing my experiments relative to this subject. 

The following Interesting statement Is made by Dr. Arthui, in 
the report cited, touching the oause of the difference in the action 
of the two seeds; he says it “appeals to be constitutional; a heredi- 
tary character residing In the protoplasm of the embryo. 11 

New London, Ohio. 

PLANT REMAINS FROM THE BAUM VILLAGE SITE. 

W. C. Mills. 

During the year 1900 the Ohio Archaeological and Historical 
Society procured from the ash pits of the Baum Village Site, situated 
near Bournvlllo, Ross county, Ohio, a number of grains and seeds, 
which were submitted to Prof. J. H. Bchaffner for Identification. 
The following is the list : 

Corn, Zea mays L. 

Great quanltles of the eight rowed variety were found. The cobs 
were usually about one-half inch in diameter. Also a variety with 
more than eight rows, usually ten rows was found. This variety 
had a much thicker oob. The grains and cob were in a good state of 
preservation, having been charred. In several Instances the charred 
remains of a woven fabric were found intermingled with the oobe 
and grains, showing that the oorn had evidently been wrapped in 



Mab m 1901] 


Mills— Plant Remains. 


71 


this oloth. In other instances the grains and cobs were found in 
large pieces of broken pottery and were well preserved. Finding 
the corn in so many of the pits shows that It largely supplied the 
food of the camp. 

Quantities of charred papaw seeds, Aslmlna triloba, (L.) Dunal, 
and the wild Hazelnut, Corylus Americana Walt, were found in a 
number of pits showing that these were largely used for food. 

Quite a quantity of the seeds of the wild red plum, Prunus amerl- 
caoft Marsh was also taken from the pits. These were, In a number 
of Instances, associated with papaw seeds and the shells of the 
chestnut, Castanea dentata (Marsh.) Borkh 

Great quantities of the broken shells of the butternut, Juglans 
cinerea L. and the black walnut, Juglans nigra L were discov- 
ered. These were usually found associated together, but in seveial 
instances they were found separated, the butternuts being more 
abundant than tho walnuts 

Throe spocies of hickory nuts were procured but none of these 
were in such quantities as the butternut and black walnut. The 
three species found were as follows Hicoria minima (Marsh.) 
Britt., Hicoria ovata (Mill ) Bntt, Hicoria laclniosa (Ms ) Britt. 

Several specimens of beans, Phaseolus (sp) and also a specimen 
of the grape, Vitls (sp.) were found m the material, but It was not 
possible to tell whether the beans were one of our wild species or 
cultivated 


SPROUTING FLOWER BUDS OF OPUNTIA. 

Dk. V. Stbbki. 

In June of last year I took gome Opuntla plants home, and also 
some top joints heavily set with large buds. The former were 
planted In the garden, the latter set In an Oleander tub. When, 
after a month, none of the flower buds had opened, it was thought 
that they were too many, as the Joints bearing them were without 
roots, and most of them were cut off and left lying on the ground, 
where a part of them later on became partly or entirely covered 
with soil. In September, I was surprised to And thorn all green and 
fresh; most of them had rooted, and a few even sprouted, sending up 
shoots from half an inch to over an Inch high, beiug perfect little 
joints. At the present writing (Jan. a. c.) all are alive, and, no 
doubt, will grow out to plants next summer. They will be watched 
clotely and further report be given. 

It might be added that the Opuntla calyx-tube, which is later 
the fruit, has 41 eyes," that U buds, of the same character as the 
ordinary buds of the plant, with clusters of bristles ; and out of these 
the young shoots grew, when the bud took root. 
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Evidently these buds retain more of the nature of the mother 
plant than is common in flowers. It Is unknown to me whether 
similar observations have been made before. But it would be of 
Interest to make experiments with different plants. Would the 
receptacles root and sprout lf detached after flowering and fertilisa- 
tion have taken place ? Would the buds sprout when left in situ on 
the mother plant, after the flowering parts had been removed, the 
receptacle only left in place? Will the buds of other genera of 
Cacteae, and other similar succulent plants behave In the same way, 
under favorable conditions? 

So-called viviparous plants are, as is well known, rather common, 
e. g. among Gramineae, <7yperaoeae, Polygoneae. But there the 
actual flower parts develop into leaves, from which they had origi- 
nally been derived, and while yet remaining on the parent plant. 

New Philadelphia, Ohio . 

NOTE ON THE INVOLUCRAL LEAVES OF SYNDESMON. 

F. H. Bubglbhaus. 

Syndesmon thallctroiden is described in Britton A Brown's Flora 
as having sessile involucral leaves, which character is contradicted 
in the plants growing in the vicinity of Toledo. Careful observation 
during the past season fails to reveal a single instance of sessile 
involucral leaves, and most of the specimens examined have these 
leaves borne on petioles from one-fourth to one-half Inch in length. 
Should like to hear from others concerning this feature of one of our 
most beautiful and dainty spring flowers. 

Toledo , OAto. 

. 

COMPETITION IN BOTANY FOR OHIO SCHOOLS. 

W. A. Kellkbman. 

Whatever may contribute to a more 'direct and real study of the 
plant kingdom on the part of the pupils can well be enoouraged by 
the teacher. It Is an unfortunate fact that In reference to a course 
in botany the notion largely prevails that It consists of lesson-work 
with a text-book like a course In history or algebra. It is often 
more dreaded than the tatter because of the supposed necessity of 
learning a tang list of difficult technical terms. Few teachers would 
be willing to give up the uee of the text-book entirely sod It Is not 
st all necessary that they should. But every teacher can now 
choose a modern book of botany from the fairly long list that Is 
offered by American publishers. These are not mainly terminology 
nor written with the chief aim of enabling the pupil, after having 
gone through a sufficient number of ohapters, to “analyse ” flowers. 
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Many of thorn unfortunately provide no means of identifying the 
native plants as a part of a school course, bat teachers are not left 
without choice of a good book after such ultra ones are thrown out 
of the list. 

The text of an elementary book on botany should contain the 
Important facts and principles of the science, and give a brief bat 
comprehensive Idea of the plant kingdom, In simple and plain lan- 
guage. An intimation and partial elucidation of means and methods 
employed to tent or to verify the principles and inferences should be 
evident m the text. But this of Itself is not sufficient for pedagogi- 
cal purposes; there should he besides practical work provided, reg- 
ular in time, ample In amount, that may train in the exercise of 
observation, experimentation and judgment. 

I have for years devoted one-half the time of the botanical courses,, 
both elementary and advanced, to such real work carried on partly 
in the labratory, partly in the field. Besides courses here referred 
to others devoted wholly to laboratory, experimental or observa- 
tional work are provided; but it is not my purpose to discuss these 
now. Neither is it necessary to give here a detailed outline of the 
practical work that should constitute a substantial portion of the 
elementary work for beginners. Those who wUh to use such a sim- 
ple yet ample course in the public schools can consult the “Practical 
Studies in Elementary Botany” published by Eldredge A Bro , Phila- 
delphia, Pa. 

But I desire to say in this connection that more real work on the 
native flora than Is attempted even by able and enthusiastic teachers 
In Ohio schools would undoubtedly be advisable I have outlined 
some competition work and submitted it to some of the schools look- 
ing to more Interest in elementary practical work in this scleuce. 
It has been urged that *tbe project might be made more widely 
known to our Ohio schools with possible advantage, and therefore I 
have furnished, though with some misgivings, the following state- 
ment of this scheme 

Either of the following subjects may be selected: Mosses, 
Lichens, or Trees; the work to conform to the suggestions and direc- 
tions given below. The Report of the work muBt be completed on or 
before May 16, 1001, and submitted to the Teacher of Botany, or per- 
son (or persons) designated by him, who— taking Into account both 
the quality and quantity of the work— will forward, if worthy, the 
best report accompanied by the illustrative material, to the under- 
signed; whereupon the latter will, on or before May 81, send as a 
reward to the author of said report a'copy of the Ohio Natubalist 
Voi* 1. 

Pupils now studying, or those who have formerly studied, botany 
are eligible to enter the competition. No award will be made un- 
less at least two or three pupils undertake the work ; it Is hoped that 
every member of the olass will compete. 
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It is desired that the pupils consult teachers, parents, and others, 
who may be able to advise as to the subject, kind and extent of the 
work, also as to the best arrangement and wording of the report, 
and the labelling and preparation of the accompanying Illustrative 
material. 

The report Is to contain a detailed account of the work actually 
done by the pupil and In no case to contain anything not his own. 

The names of those entering the competition must be sent to the 
uuderslgned on or before March 80th. The suggestions, directions 
and explanation of the three subjects proposed are as follows: 

Bb\ ological.— All the kinds of Mosses in the region should be 
collected and put under slight pressure till dry ; then a small por- 
tion should be glued directly upon a piece of card-board and a larger 
amount placed lu a paper pocket and attached to the same piece; 
the notes And di awing* can also be attaohed to the same card-board 
which for each speoles should be 8} x 11 J inches. Most of the kinds 
(species) can be found In fruit; the latter Is n capsule (little pod) on 
a slender stem called the seta. Specimens without fruit are not 
very satisfactory. 

Tell in each ease on what the specimen grows as the ground, 
tree trunk, old log, rook, boulder, etc ; add other uotes relating to 
Its situation (habitat), Abundance, Appearance, general character 
(habit), etc. 

Draw an enlarged figure at least of (ho capsule (fruit) of some 
or all of the species (kinds) collected! In the early stage there la 
usually a cap (called c&lyptrA) on the capsule. When the OApsule 
is ripe It opens by a lid (called the operculum) for the escape of the 
spores Notice the teeth (called collectively the peristome) sur- 
rounding the mouth of the capsule— evident when the operculum 
falls off 

A good pocket lens must be used for this work The drawings 
must be clear; after completed with a sharp lead pencil it would be 
well to retrace with a fine pen and India (or drawing) ink. Exces- 
sive shading of the figures Is objectionable. 

If a book Is desired, a suitable one for beginners Is Grouts 
44 Mosses with a Hand-lens," price SI. 10; orders sent to the author 
or to the writer of this article will be promptly attended to. But for 
the purposes of this competition the botanical names of mosses are 
not required ; it will be of course more interesting if an attempt at 
the Identification of the species Is In all cases made. 

IiiCHBKOLOo ro Aii. — All the kinds of Lichens m the region should 
be collected. The little disks, or sauoer-ltke bodies, on the plants 
are the fruit (called the apotbeolum); the apothecla are more dis- 
tinct and striking In appearance, as Is the whole plant also, when 
moist; therefore the best time to collect lichens Is after a prolonged 
rain, or when the air is moist; when dry they are usually brittle 
and cannot be satisfactorily handled. 



Mak m 1901 ] Kellerman — Competition in Botany. 


75 


Do not save specimen* that have no fruit, except In case of rare 
specie*. Only enough pressure on the specimens (placed between 
blotters or soft papers) should be brought into requisition as Is neces- 
sary to keep them from curving or crumpling while drying. Then 
glue a specimen to a card-board, 8J x 11) inches, and also attach a 
paper pocket containing ample material, and the drawings (if any are 
attempted), also the notes, to the same piece of card-board. Use a 
separate card-board for each kind (species). 

Tell the substratum on which the spoclmen was found* as bould- 
ers, limestone, sandstone, log or stump, fence-rail, tree or plant, 
soil, etc. Give additional notes as to appearance, sixe, abundance, 
habitat, habit, etc. Those growing en rocks can not generally be 
removed -a thin piece of rock must be chipped off to secure them. 

A detailed description should be written of each bind (species) ; 
drawings perhaps might be undertaken; the different species should 
be compared and contrasted. Use a good pocket-lens There is no 
text-books on Lichens that is usable by beginners. 

DxNDBOLOOicAii.— The Trees may be studied from one of several 
points of view. If a camera be used, selected trees should be studied 
and illustrated; the bark compared In case of different species, like- 
wise in case of one and the same species when the individuals are of 
different ages and sixes or grow in different situations or exposures; 
also inodes of branching compared and shapes contrasted. Very full 
notes should be taken, and when written up in the report reference 
should be made constantly to the numbered illustrations. Few or 
many kinds of trees as preferred, may be taken if this phase of the 
subject Is selected. 

Instead of the above one inay study and Identify all the kinds 
<speoles) of trees in the region. Full descriptions should be written 
out, and similarities and contrasts of different species noted. Give 
oses of the kinds of woods only when suoh use Is made in the region 
or the near town or city. Collect twigs and fasten them to card- 
boards (81 x 111 inches). Attach a specimen of the fruit also when 
It can be found under the tree. A pamphlet (price 10 cents) with a 
Key to the Ohio Forest Trees by means of which the names can be de- 
termined, may be obtained from the writer. 

A third method of carrying out the work on trees would be to 
give an account of the forest area In the region — either taking a 
square or rectangular tract of a mile or more in extent; or selecting 
If possible a natural area, as a river or creek valley, or other ob- 
viously bounded tract of ample dimensions. Draw a map of the 
seleoted region and locate thereon the forests and groups of trees. 
Describe them, Indicating the prominent kinds of trees, the less 
abundant species, and the very rare ones. Tell approximately the 
site of the largest, the commonest site, etc. Note uses made of some 
of the kinds In the region or at a near manufactory. Record other 
observations. 
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MINOR PLANT NOTES, NO. 2. 

W. A. Kbllbbman. 

Taraxacum Ebythrobpbbmum. — The Red-seeded Dandelion, 
now known to be common In our State, Is a late bloomer. An abun- 
dance of flowers limy be seen way after the severe frosts of autumn 
set in. Mr. Fred J. Tyler collected specimens In bloom at Perry, 
Lake County, December 17. He reports “great fields” of It at that 
place, whereas the common Dandelion (Taraxacum taraxacum) was 
conspicuous by Its absenoe. *Prof. Beard sice of Cleveland, reports 
the Red-seeded form as the one of common occurrence in Cuyahoga 
County I have noted the Bed-seeded form In bloom near the city 
of Columbus December 28, though the month has been a cold one, 
the thermometer registering once 10° F. The Common Dandelion 
(Taraxacum taraxacum) does not seem to bloom so late In the 
season— at least it Is In bloom much less abundantly here Con- 
tributions of phonological observations on interesting plants of 
our flora by readers of Thb Naturalist are in this Incidental 
way earnestly solicited. 

Grove ok Large Beeches.— There are now remaining in Ohio 
very few large groves of beeches. Of groves of veTy large beeches 
the same may be said. At Arlon, in Scioto County, in the narrow 
▼alley of Brush Creek, are a large number of magnlfloent specimens 
of this very attractive American tree. The tranks are straight as Is 
always the case for this species, smooth, and many of them are ten 
to twelve feet in circumference. One specimen measured twelve 
feet four inches, three feet from the ground. The grove is now used 
for picnic and camping purposes, and it Is sincerely hoped that these 
splendid trees may be sacredly preserved for an indefinite time. 

Habitat of Rhamnus Carolinian a.- The manuals give the 
habitat of this species 11 in swamps and on low grounds” (Britton), 
“swamps and nver banks” (Gray), “river banks” (Wood), and 
“fertile soli” (Chapman)., It has been previously reported that 
this species was found In Ohio last November. Several specimens 
were fennd near the Ohio river in Adams county at the month of 
Brush creek, and a few were seen in Brown connty. In a little 
ravine on Cedar creek, a tributary of Brush creek, in Adams county, 
fourteen miles north of the Ohio river, an enormous number of 
plants were growing. Some were nine to eleven inches in circum- 
ference at the base and fourteen feet high. None occurred in 
“swamps," though many were In “low grounds" where the toil 
seemed to be fairly fertile. The majority were on rooky hillsides or 4 
quite on the top of very high ground. The annexed out shows a 
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specimen near the top of a rooky bluff or hill perhaps one hundred 
and fifty feet above the valley at Cedar Mills, Ohio. This southern 
Buckthorn still retained Its shining leaves though my visit was late 
in November when nearly all the other trees except the oaks were 
bare. This, with the great quantities of black fruits, presented a 
charming spectacle. The plant Is also reported In Htanley Coulter's 
catalogue of Indiana plants, discovered In the southern counties by 
Mr, W« T. Blatohley , 41 growing on rocky hillsides." 



Rhimua Caroliniana oa a rocky hlU Tvla Botch aid Rad Oak 

Twin Tubs; Two Species. — 8ometime, two trees attempt to 
oocnpy the same spaoe at the same time. The out above shows a 
red oak and a beech in dose juxtaposition, neither having been able 
to crowd the other oat, and the two are united for a short dlstanoe 
from the ground. This would hardly be celled a natural graft per- 
haps, though the two are Intimately united. The trees are vigorous 
typical specimen, of the two speoies, growing near Brush creek, at 
ArtOu, in Scioto county, Ohio. Several other examples in the same 
region were noticed. Sometimes the two trees are the same speoies, 
bnt usually of different speoies, the nnlon of tissue in all oases 
equally evident 
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and its capacity will doubtless be increased as necessity requires* 
It Is a two-story frame building 66 feet, the upper floor of whloh 
Is used for Investigation and the lower In part for students 1 labora- 
tory tables. It is supplied with olty water, a number of aquaria, has 
a convenient dark room for photographic work, and answers admir- 
ably for the purpose for which It la used- that is, for a temporary 
summer laboratory. The laboratory is supplied with two boats 



PAST OF LABOBATOBY BOOK, LOW IB FEAOB. 

equipped with sails, and designed especially for work in the bay and 
marshes. Dredges, seines, plankton net and other collecting apparatus 
are provided, while microscopes, microtomes, books, and other labor- 
atory equipments are taken from the unlveraity 

While under the management of the Ohio State University* It 
Is desired to make the laboratory as useful as possible to Instructors 
and Investigators In biology, wherever located. To this end table 
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room is granted free of charge to qualified investigators, and any 
one wishing to undertake investigation of biological problems will 
be given all possible opportunity. Courses of study have been 
designed especially for high sohool teachers and for advanced uni- 
versity students, the former devoting themselves to methods of field 
work and preservation of material for laboratory use, and acquiring 
methods of laboratory work In connection with study of typical 
forms. For the latter, advanced courses in embryology, morpho- 
logy, entomology, plant ecology, botany, etc., are offered. The 
students taking such courses can secure for them university credits 
covering equivalent courses in the university curriculum. It Is 
needless to say that the opportunities for field observation, collect- 
ing, and the laboratory study of representative forms are most 
favorable. For special advanced oouisea In embryology, and par. 
ttcularly those pertaining to mloioscoplcal technique, the more 
elaborate equipment of the university is of course preferable. 


NOTES ON THE FLORA OF HANDUHKY. 

W. A. Khllrrman 

'The visitor or student at the Lake Laboratory will find in the 
neighborhood of Sandusky a flora in many respects peculiar and 
richer m species perhaps than in any other region of similar area In 
the state of Ohio. For our knowledge of the Sandusky plants we are 
Indebted mainly to the continued and energetic explorations of E. 
L Moseley, teacher of botany in the Sandusky High School. Our 
visits to the region have been numerous, And many weeks have been 
spent In herborizing during the last few seasons. Mr Moseley's 
Sandusky Flora (Ohio State Academy of Science, Special Papers 
No. 1) and additions by myself and Mr. Urlgg* leported before the 
Academy of Science, and published in 1 *iie Ohio Naturalist, Vol. 
1, fully represent our knowledge of this interesting flora to date. 

In the ‘Sandusky Flora," page 2, Mr. Moseley states that “the 
surpassing rlohness of the Sandusky flora it not due to the fact that It 
includes islands within its territory, foi scarcely any of its species 
are confined to the islands, nor Is it In a very large measure due to 
the fact that it includes speolos that are confined to the lake shore; 
but rather to peculiarities of climate and geological features, both 
of which depend to some extent on the proximity of the lake." 

Space will allow reference to but few of the Interesting and rarer 
plants. On Cedar Point and a few other places the Prickly pear t 
Opuntia humlfnsa, appears In great abundance, but Is reported for 
no other stations In Ohio. The Illustration (Fig 1) shows a patch of 
this plant, and also Indicates the sparse vegetation in the opeu sandy 
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Black Oak woods of Cedar Point Here we found three specimens 
of the rare Lea's Oak, one fine specimen of the common Juniper 
(Jnnlperus communis), two specimens of the Sand cherry (Primus 
pumila), pone of which are given in the u 8andnsky Flora 1 ’ for this 
place, and one only— the Juniper— for Catawba. Of other rare or 
specially Interesting plants for this point the following may be 
mentioned: Ammophlla arenarla, Panioum virgatum, Balix glanc- 
ophylla, Sallx serlcea, Euphorbia polygonifolia, Pious strobus, 
Stlpa spartea, Chenopodlum leptophyllum, Lepargyraea canadensis, 
CEnothera rhombi petals, Artemisia caudate, Arctostaphylos uva- 
ursl, Hymphorioarpua pauciflorus, Utrloularla glbba and Laolnaria 
scarlosa. 

By no means the least Interesting vegetation on Cedar Point 
are the dune plants, many Bpecies of arenopbilous species, and 
efficient soil binders. Rome Idea of the appearance of a few of such 
plants may be gained from the cut (Fig. 2), which shows one of the 
sand hills held exclusively by the roots of the Red Cedar. Other 
similar hillocks are held by one of the wild grape vines, Vitis vul- 
plna. and many other plants The tufts of some of the grasses, es- 
pecially Panioum virgatum, can be seen in the same illustration. 

At Marblehead and Catawba the flora is equally rich In local 
and Interesting plants. Huge Buckeyes occur, one of which meas- 
ures nine feet and two Inches In circumference. The Red Oaks are 
numerous and remarkably variable in their fruits. There occurs 
Zygadena elegans and Koelerla cristate, Melbomia illonoensis, Sola- 
nuin rostra turn, and Picradenla acaulis— all western species. The 
Lakeside Daisy, as the Picradenla has been locally named, is es- 
pecially attractive. It occurs In one place in Illinois, but otherwise 
known only far west of the Mississippi river. 

Elsewhere, and especially In the prairie region of Erie county, 
there occur such rare species as Aletris falnosa, Arlstida gracilis 
and A. purpurasoens, Salix Candida, Prunus cuneata. Psoralen ped- 
unculate, Rhexla virglnlca, Eryngium yuocifolium, A sole plan obtus- 
Ifolta and A sulllvantil, and Helianthus mollis. 

The bay is even richer, presenting acres and acres of Nelumbo, 
Snglttaria, Potamogetons, Rashes, Reeds, Duckweeds, Polygonum, 
Ceratophyllum, and others too numerous bo mention The innumer- 
able and unenumernted Algae must not go unmentloned-here, as in 
many other lines, the enthusiastic students will reap a rich harvest. 
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Fig Pmokly Phab in Woods op Black Oak, Cbdab Point. 



Fig. 8.— Sand Held by the roots ov Red Cbdab. 
kbllbbman on plants or obdab point. 






86 


Ohio Naturalist. 


[Vol. 1, No. 6 


ZOOLOGICAL NOTES. 

Hbbdbbt Osborn, 

Cedar Point offers a number of rather peculiar features for study, 
and the fauna of the locality presents a very attractive field. On 
the one hand there Is an extensive beach some six or seven miles In 
length, from which the sand dune formation extends backwards and 
merges Into a swampy area bordering the waters of Sandusky Bay. 
On the beach after every storm will be found a large mass of drift 
material, Including numerous fishes that have been thrown ashore. 
These furnish an attraction for a number of forms of animals, a 
complete census of which has as yet not been attempted. It may be 
mentioned, however, that numerous species of files take to them to 
deposit their eggs, the larvae a few days after each storm being a 
conspicuous element to be followed a few days later by pupae or 
mature files ; these In turn attract various birds and large numbers of 



Fiu 1 - A Bit ok Ckdab Point Bbaoh. 

toads, whloh seem to secure a very constant source of food especially 
lu this vicinity. Species of burrowing Hymenoptera are conspicuous 
and upon the sand dunes the grass hopper (WrimmvptrcpU marittma) 
is especially abundant. A millipede (Fbnforia (ndimae) is also very 
abundant crawling over the sand, and turtles from the lftke pass up 
the beach and over the dunes to deposit their eggs at favorable 
points. 

Foot Prints.— A study of the tracks aud foot prints whloh are 
made In the sand Is especially interesting, and the determination of 
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■peeles which are responsible for particular kinds of tracks is a 
fascinating though somewhat complicated study. Several of these 
have been Identified with certainty, and a brief description of them 
In connection with a reproduction of some photographs may be of 
interest Toad tracks are numerous and quite conspicuous and consist 
of four slight imprints in the sand, these occurring with regularity in 
length corresponding with the length of the leap and the tracks,, 
with the distance between them, corresponding with the slse of the 



Pig 2.— Footprints of Toad, Grahs-hoppbh and Midlipadv. 

Photo by H Otbora 

individual. These are shown In Figure 2, between the polnte marked 
X. The abundant grasa-hopper, described more fully In another para* 
graph, produces when walking a continuous aeries of fine Imprints In 
two or three more or lees distinct lines on either elde t mld way between 
whloh Is a narrow groove formed by the dragging of the abdomen. 
These traoks begin and end abruptly In oase the Insect is alarmed 
and leaps into the air. Several of these lines of Imprint are shown 
In the figure— one distinct one above the point In Figure 2, marked 
f . Another very characteristic one that Is easily referred to the 
millipede consists of parallel lines, In which the imprints of the 
Individual feet are scarcely visible, and between whloh the sand is 
smoothed by the under surface of the body. In Fig. 2 under o. 
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Ant LroN —Still another very characteristic member of the 
dune fauna Is the ant lion, the larvae of which construct their 
characteristic pitfalls In slightly protected places near bushes or 
trees, sometimes In great numbers, Indicating a very numerous 
colony of these curious creatures. Of these there are, Judging by the 
lArvae, two quite distinct species common to the Point, but these 
have not as yet been reared. Aside from the pitfalls these ant lions 
make a peculiar track in the sand when they are moving from one 
point to another. These movements apparently occur only during 



Fig 8.— Pitfalls and Tbaokb of Ant Lions. 

short periods, as is shown when an area which has been entirely free 
from such tracks will be noticed after an hour or two to be com- 
pletely netted with their devious furrows, which could only be 
formed by a number of larvae. The larvae move backward, and 
from the oharaoter of the furrows produced In the sand, must re- 
main Just beneath the surface of the sand, as the sand is raised on 
either side. That the furrows are formed by these larvae Is proven 
by the fact that if the pitfalls at their ends be dug Into they will be g 
found to contain larvae. The movements of the larvae, forcibly pro- 
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du ced, make lines like those observed. Pitfalls and furrows are 
illustrated In the accompanying plates, the furrows being quite In- 
distinct, as they are not deep enough to produce distinct shade, and 
consequently do not show conspicuously in the photograph. Fur- 
rows are to be noted, however, in the figure (No. 3) above the points 
marked X. 



Fio 4 .-Eagl* Nbbt. Fig. 5,— Baglb Nhst. 

Photo by R F Griffs Photo by H Oitom 
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Eaglb Nutb .- 1 The bald eagle nests at various points along the 
lake shore, and some of these nests were observed, and photographs 
secured during the past summer. One of these Is between Sandusky 
and Huron, about two miles from Huron, and a half mile from the 
Huron street railway, In a Shag bark hickory tree. It stands away 
from other timber, although it is said formerly to have been sur- 
rounded entirely by trees. It is probably one hundred and twenty* 
five feet In height, or more, and doubtless towered above surrounding 
trees, and at present constitutes the most conspicuous object to be 
seen for miles in any direction. The nest, as shown in the accom- 
pany l ng photographs, must be at least a hundred feet from the ground, 
but owing to the impossibility of climbing the tree, and from the 
fact that no exact meant of measurement were at hand, the precise 
height is unknown. This nest, we were told, has been in this tree 
only a few years, but prior to Its building one has existed In the im- 
mediate locality for at least thirty years past. The nest Is evidently 
five or six feet In diameter, being somewhat more flattened than 
other nests observed, owing probably to the spreading character of 
the limbs upon which It rests. No eagles were to be seen at the 
time of our visit to the tree, but we were Informed by the proprietor 
of the farm that they had reared a brood during the season, and one 
was seen later by Mr. Griggs, at the time his photograph was taken. 

Other nests occur on KeUy*s Island, and we made a trip to that 
locality for the purpose of noting them and taking photographs, 
which, however, on account of the day being unfavorable, are not 
very clear, and cannot be reproduced to advantage They are about 
a mile and a half eastward from the steamboat landing, one occur- 
ring in a Maple tree about seventy-five feet In height, and the nest 
at a height of about sixty*flve feet, being at least six feet in height, 
fitting the somewhat acute crotch, and at least five or six feet 
across the top. The other Is in a Burr Oak tree, some distance from 
other trees, in a vineyard, and plainly to be seen from the lake 
steamers when to the southeast of the landing. The tree Is about a 
hundred feet high, and the nest Is about eighty or eighty-five feet from 
the ground. It Is similar in form to the one Just mentioned. Portions 
can be seen to contain very large branches, which show out conspicu- 
ously from the ground. 

Tbiicabotropih jcabitima.— This grasshopper which Is very 
abundant on the dunes along Cedar Point Beach, is of special Interest 
bees use of its protective resemblance to the sand on which It ordi- 
narily rests. It is one of the best examples I have seen of adaptive 
coloration, but does not seem to have been mentioned in suob 
connection, possibly because the colors change in preserved speoftxnens 
so that the mimicry Is totally lost. They reach maturity In latter 
part of June, and while only larvae are seen in middle of June, 
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nearly all hay* matured by the latter part of July. They occur 
most abundantly on the sand adjacent to the clumps of grass upon 
which they doubtless feed, though so far no Individ uals have been 
observed actually feeding on grass leaves, but one was observed 
eating a fragment of apple cast up In drift materials on the beach. 
When disturbed they Invariably alight on the sand, upon which 
they become at once Invisible. About the only way to capture them 
is to throw a net down on a spot where one has been seen to alight, 
and then it not Infrequently happens that two or even three will be 
caught though their presence has not been suspected. 

The adult is whitish gray speckled with ferruginous fuscous and 
black, conspicuous ferruginous points occurring usually on the 
anterior margin of pronotum and on the lower borders of eplmera of 
meso- and meta-thorax, humeri of elytra and dlsoal carina of femur, 
these may be faint or obsolete, and on wings and legs may form 
slender lldes; dark freckles occur on oarinee of vertex and face, 
forming a series back of collar on pronotum, on posterior border of 
pronotum and on sides of elytra and hind femora; on elytra they 
are thicker at three places, one-fourth, one-half and two-thirds from 
base, constituting fairly distinct patches, And on femur are two 
indistinct bands corresponding with well marked black bands on the 
inner side Anterior and middle femora and tiblee nearly white, 
milky, with gray annulations; hind tibue gray at base, distal two- 
thirds yellow, In one form orange or reddish, spines yellow, tipped 
with black, anterior and middle tarsi ferruginous or reddish, bind 
tarsi yellow. The sternum is finely pilose. A variety is quite 
uniformly yellowish gray. 

The larvae are similarly speckled but differ in that the donum 
of abdomen is densely speckled, while In adults this part protected 
by the folded wings Is not speckled. In all these points a perfect 
adaptation to the color and markings that blend with the sand grains 
is evident 

In the latter part of the summer of 1899, many of these grass- 
hoppers died from an attack of parasitic fungus, and In such cases 
climbed up on stems of grass where their whitened bodies became 
very conspicuous. Eggs are doubtless laid In autnran probably in 
packed sand in grass clumps to hatch in following spring. 

NOTES ON THE BJttD LIFE OF CEDAR POINT. 

Robrht F. Obiogs. 

Ecologically Cedar Point la an exceedingly interesting region. 
It is a narrow peninsula on one side of which flourishes a xeropby tie 
dune flora, and on the other a luxuriant hydrophytio marsh flora. 
Ths meeting of these two gives the flora a very peculiar aspect. 
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Except at its tip Cedar Point has never been inhabited. It Is still in 
very nearly its primitive condition. With a view to seeing how 
these and other factors peouliar to the region have influenced its 
bird life, these notes have been assembled. No pretentions to sys- 
tematic completeness are made; the present purpose is more to 
determine the general character of the avifauna than to give a 
complete list Including many accidental or oooaslonal species which 
would overshadow the more characteristic residents. The observa- 
tions upon which these notes are based were taken during the 
summer months (1900) when there were few species migrating, so 
that with the exceptions noted they Include only the bulk of the 
summer residents at the Point. The birds of the marsh and bay are 
so inseparable from those of the point proper, that the commoner of 
them have been inoluded, though no special study of them waa 
made The following birds were observed ; 

Sterna htrundo Linn Common Tern, common. 

Hydrochelidon nigra surlnamensis (Gmel.}. Black Tern, com- 
mon, breeds. 

Botaurus lentlginosus (Montag.). American Bittern, common. 

Ardetta exllls (Gmel.) Least Bittern, common. 

Ardea Herodias Linn. Great Bine Heron, common. 

Galllnula galeata (Llcht). Florida Gallinule. 

Fulloa amerloana Gmel. Coot, common, breeds. 

Ereuuetes puslllus (Linn.). Seml-palmated Sandpiper. No 
specimens were taken to render identification sure— occurs In num- 
bers on the beach 

Symphemla semlpalmata (Gmel.). Willet, a few Individuals. 

Aeglalltls voclfera (Linn ). Kllldeer, common. 

Zenaldura macroura (Linn.). Mourning Dove, not common* 
breeds. 

Circus hudsonius (Linn.). Marsh Hawk. 

Hallteetus leucocephalus (Linn.). Bald Eagle, nests near the 
foot of the Point. 

Cocoyzus amencanus (Linn.). Yellow-billed Cuckoo, scarce, 

Coocysus erythropthalmus (WUs.). Black-billed Cuckoo, quite 
common. 

Colap tea auratos (Linn.). Flicker. I do not understand why 
the woodpeckers should not be well represented. There appears 
to be abundant feeding ground for them; yet I saw only one soli- 
tary flicker, the least specialised of all the woodpeckers. 

Troohllus oolubrls (Linn.). Ruby-throated Hummingbird, con- 
gregates in small flocks about the frequent dumps of trumpet 
creeper. 

Tyrannus tyrannus (Linn.). Kingbird, breeds. This and the 
other fly-catohers are very abundant on account of the great number 
of insects occurring. 
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Mylorchus erlnltus (Linn.). Crested Flycatcher, breeds. 

Contopas vlrens (Linn.). Wood Pewee, very common. 

Agelalus phamlceus (Linn.). Red-winged Blackbird, common* 

Icterus galbnla (Linn.). Baltimore Oriole, one small flock 
migrating. 

Quiscalns qalscula ©neus ( Ridgw.) . Crow Blackbird. This with 
the redwings and probably the other blackbirds congregates in very- 
large flocks. 

Meloeplsa fascist* (GmeL). Song Sparrow, common. 

Plpllo erythropthalmus (Linn.) Towhee. 

Cardlnalls cardlnalls (Linn.). Cardinal, one pair. 

Paeserina oyanea (Linn ) Indigo Bunting, very common. 

Petrochehdon lu nitrons (Say.). Eave Swallow. 

Chelldon erythrogaster (Bodd.j. Barn Swallow. 

Cllvloola rlparia (Linn ). Bank Swallow 

The Swallows flock to the beach by thousands after a storm r 
bnt are not abundant at other times. 

Ampells cedrorum (Vielll.). Cedar Waxwing. 

Dendroid* aestlva (Gruel.). Yellow Warbler, common, breeds* 

Icteria vlrens (Linn ). Yellow-breasted Chat 

Galeosooptes oarollnensls (Linn.). Catbird, common, breeds. 

Cistothorus palustrls (Wila.). Long-billed Marsh Wren, very- 
common, breeds. 

Parus atrlcaplllus (Linn ). Chickadee. 

Meiula migratorla (Liun.). American Robin, only one pair, 
seen only once. 

Many birds common In most localities are conspicuous by their 
absence. The blue Jay, crow, thrushes, moat of the birds of prey, and 
the woodpeckers, and many of the sparrows, especially the ubiquitous 
English sparrow, were not observed at all. But the species occurring 
are present In great numbers, so that the region may be said to be 
monotonous In its bird Life as well as In its other ecological relations. 


PLANT STUDY AT SANDUSKY BAY. 

Hakbibt G. Burb. 

« 

To one who.® work has not Included collecting and study In such 
surroundings as Sandusky Bay affords, the revelation of even a few 
days here la worth a great deal. The marshes about Sanduaky, the 
rooky lalanda, the aand donea at Odar Point, the “prairie” In the 
direction of Gaatalla, all offer valuable work to the atodent of 
eoology. 

But during the week spent at the Lake Laboratory last August 
It waa In study of the water plants of the Bay that X found the 
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greatest Interest. The collecting is after a manner novel to the 
41 land lubber." The collections, carried back to the Laboratory for 
study, have the fascination of the unusual, for represented among 
them are families more or less unfamiliar to general students. 

A collecting trip for water-plants usually takes one across the 
Bay among the bulrushes and wild rice along Cedar Point. Here 
from the sides of the boat we look down Into a wilderness of strange 
forms through the clear water. The curious eel-grass, with its 
perfect spirals, Myriophyllum and Chart, Phllotrla, Utrlouiaria, and 
the Potamogetons spread out upon the surface among the lily-pads 
around us, are among the most conspicuous. A few minutes col- 
lecting here Is productive of results quite out of proportion to the 
time spent. Many of these plants, at the time of my visit, had lifted 
themselves to the surface and bore their inflorescence above the 
water. Among these were some of the Potamogetons, Utrlouiaria, 
Phllotrla, and others. A marigold looked strangely out of place on 
the surface of the water^-it was the Bldens Beckll in bloom. The 
American Lotus lifted Its head conspicuously above Its lesser neigh- 
bors Some minute, light-colored, fluffy masses, floating far out In 
the Bay, we decided to be the pollen of the Valllsnerla. 

I have said nothing of the Algae; the most of my work at the 
Laboratory, however, was with these forms. Many kinds are com- 
mon and many more may be obtained by seeking for them. These 
types of plant life, in beauty of form and Importance of study rivaled 
by none, repay much time spent upon them. 

The collecting and study of only a week here— a week, too, of 
recreation rather than of work— was but a suggestion of what might 
be done, though one which proved quite powerful. From our land- 
ing at Oedar Point was visible, for 4 long distance out, the bright pink 
of a Swamp Bose Mallow. It typified the week's work, It was a 
suggestion, too, of other strangers which might be lurking behind 
those trees and among those vines and undergrowth. We fonnd 
that the suggestion was not a vain one, and in following it oat we 
were never disappointed. 


DRAGONFLIES OF SANDUSKY. 

Jambs 8 . Htnb. 

As the dragonflies of Sandusky have been qnlte carefully col- 
lected for a number of yean, it may be worth while to give the 
Tesult in the form of a list with notes on some of the species. 

Galopteryx maeulata and Hetaerlna Americana have not been 
taken as commonly as in some places, for the locality does not 
iurnlsh their most desirable surroundings. 
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The genus Lestes is represented by unguiculatus, uneatus, dis- 
Junetus, forolpatus, rectangularls, vlgilax, inequal is and eurlnus. 
Nearly all of these specie* are abundant and are mostly found among 
the grass at the edge of the marsh. 

The genus Argia Is represented by four species, putrlda, violaeea, 
aedula and apioalis. The first two are very numerous In Individuals. 

Nehalennia poslta and Irene; Enallagma civile, ebrium, carun- 
oulatum, aspersum, ezsulans, geminatum, antenna turn, signatum 
pollutum; Amphlagrlon sauoium and Isohqura vertical!* have all 
been taken, usually near the water's edge. 

The Oomph ines are not represented by a great number of species. 
Oomph us vastus is exceedingly common, and fraternus, furolfer, 
ex His, s pleat ue and plaglatus have been taken. Dromogomphus 
spinosus is also common. 

Eplaeschna heros and iEschna verticalin and constrlcta may 
occasionally be seen, especially about the time the sun sets, catching 
small insects for food. An ax Junius is the most conspicuous species 
in the locality from May to September. 

Maoromta ililnolensls is a very common species. At certain 
times the males and females of this species may be found in numbers 
in quiet places among bushes, where they ootne to rest on the under 
side of branches, their bodies being at an angle of about thirty 
degrees with the branch. They are easily approached at such times, 
and two females snd four males have been taken at a single sweep 
of the not. 

Eplcordulia prinoeps, Tetragoneurla oynosura, Tramea Carolina 
and lacerata and Pant&la flaveaoens are occasionally seen. 

Nenrooordulia yamaskanensls has only been taken once on 
Rattlesnake Island. It is a rare species, but one that is more com- 
mon it the northern states. 

The genus Llbellula is represented by basalts, 4-maoulata, semi- 
fasolata, pulohella and incesta; and Sympetrum by obtrusum, 
rublounduluin, vlctnum, senlolnctum and corruptum, 

Paohydiplax longipennis, Plathemis lydia, mesothemis simplloi- 
•oollls, Perlthemls domlfcia, Leuoorhlnla Intacta and Oelethemls 
oponlna and ellsa are abundant, and wltb the members of the genus 
Llbellula furnish a very large percentage of the dragonfly life of the 
Sandusky Marshes. 



96 


Ohio Naturalist. 


[Vol. 1, No. t 


SPONGES AND BBYOZOAN8 OF SANDUSKY BAY. 

F. L. IiANDAOBB. 

The two am All groups of fresh water sponges and Bryosoa re- 
ceived some attention at the Lake laboratory during the summer 
of 1900 

All our fresh water sponges belong to one family, the SpongiUidae, 
which has about seven genera. They differ from the marine sponges 
in two particulars. They form skeletons of silicon only, while 
marine sponges may form sllloious or limy or spongln skeletons. 
The spongtn skeleton is the one that gives the bath sponge its value. 

They also form winter buds or statoblasts which carry the 
sponge over the winter and reproduce it again in the spring. Tbla 
peculiar process was probably acquired on account of the changes in 
temperature and Ln amount of moisture to which animals living in 
fresh water streams are subjected. The sponge dies in the fall of 
the year and its skeleton of sllloious spines or spicules can be found 
with no protoplasm. The character of the spines ln the body of the 
sponge and those surrounding the statoblast differ greatly, and those 
around the statoblast are the main reliance ln Identifying sponges. 
So that if a statoblast la found the sponge from which it came can 
be determined, and on the other hand it is frequently very difficult 
to determine the species of a sponge If it has not yet formed Its stato- 
blast. The statoblast Is a globular or disc-shaped, nitroginous cell, 
with a ohimney-llke opening where the protoplasm escapes In the 
spring. The adult sponge Is non-sexual but the statoblasts give rise 
to ova and spermatosoa which unite and produce a new sponge. The 
statoblast Is considered as the sexual generation. 

Three species belonging to one of the seven genera were posi- 
tively identified. 

SpongiUa fragility Leldy, a very common form was found on sub- 
merged rocks on the south side of the bay near the city in great 
abundance. Its yellow statoblasts are numerous and placed ln 
layers near the base of the sponge on the rook to which it is 
attached. 

« Another species SpongiUa otnerea, Carter, was found on floating 
timber. It is ashen gray in color. 

A third species SpongtUa aspuiota, Potts, was found in Black 
Channel and near the city on submerged rocks. Its color is green. 
Other species were found but not definitely determined. 

The fresh water Polyoaoa comprise a small group of animals 
resembling the sponges ln the process of statoblast formation, but 
otherwise totally different. Their real relationship is not definitely 
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known. They are among the most beautiful of our lower fresh 
water forms. The body is nearly always protected by a cyst from 
which the anterior end of the animal projects when undisturbed and 
Into which It can be retracted. There Is a larval form resembling 
that of the worms and several other Invertebrate groups, and a 
marked metamorphosis to the adult form The statoblasts as in the 
sponges are of value In identification, and are formed on a strand of 
tissue connecting the base of the animal to its cyst The Individuals 
•or Polyps Increase m number by budding. 

Two species are quite common at Sandusky PtumateUa poly- 
morpha as its name Indicates is quite variable in form. The variety 
repens was very common on tho rocks on the south side of bay near 
city. Its vine-like appearance renders it easy to Identify, The 
Polyps are borne on the ends of the branches. The vlno-like cyst 
clings closely to Its support. The second species Fcctlnatella magni - 
>fi oa was found In Black Channel on submerged' fish nets. It has a 
large spherical gelatinous base frequently eight or ten inches In 
diameter, o\er which the colonies of polyps arc distributed. The 
Individuals In each colony are arranged In the form of an aster. 
These large colonies are striking m appearance. The larvae are q uite 
numerous and are globular in shape, and swim quite freely when 
liberated from the parent oolony. The statoblasts are found in the 
fall as In the sponges. The process of statoblSst formation and of 
larval development were studied, but the budding of individuals to 
enlarge the colony was not followed. The statoblasts of these ani- 
mals seem to need to be both dried and frozen before development 
will go on In the spring. 


ADDITIONS TO THE SANDUSKY FLORA. 

Robbbt F. Griggs. 

The following plants not given in the u Sandusky Flora 1 ’ have been 
collected in Erie county. They are here given in order that those 
possessing a copy of Professor Moseley's excellent flora of the region 
may keep it up to date. The numbers refer to the pages of the San- 
dusky Flora, on which the additions should be made. 

44. Avena sativa L. Common Oat, escaped. W. A. Kellerman. 

61. *Wolflla brazQlensis Wedd. Brazil Wolffia Sandusky Bay, 
abundant at times. R. F. Griggs. 

70. Populns balsamifera L. Tacmahac, abundant on some portions 

of Cedar Point. R. F. Griggs. 

71. Sails fragllls L. Crack Willow, oommon. W. A. Kellerman 

and R. F. Griggs. 
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71. *Sallx Interior var. wheeled Bowlee. Cedar Point. W. A. 
Kellerman and R. P. Griggs, 

71. *8alix petlolarle var. graollis And. Perklne twp. B. F. Grigqm- 
71. *8allx Candida x oordata. Castalla. R. F. Griggs. 

78. Quercaa leans Nutt. (Q. lmbucarla x velutina). Cedar Points 
three trees. W. A. Kellerman and R. F. Griggs. 

88. Crataegus sp. undetermined. Marble-head. W. A. Kellerman. 
99. Prunue pumilaL. Sand Cherry, two plants on Cedar Points 
W. A. Kellerman and R. F. Griggs. 

180. Convolvulus japonlous Thumb. Sandusky, escaped. R. F. 
Griggs. 

160. Eupatorlum maeulatuin L. Blue Hole, Castalla. Frederick 
Dunlap. 

168. eHellanthua maxlmlllanl Sehrad. A single plant along L S. 

A M. S. tracks. R. F. Griggs. 

169. •Polymnla canadensis var. rad lata Gray. Cedar Point, very 

abundant. R. F. Griggs. 


MINOR PLANT NOTES, NO. 8. 

W. A. KhiiLKbkan. 

Sorghum Shut in Adams County.— A small field of Sorghum 
near Mineral Springs Station, Adams County, Ohio, was observed 
last November to be badly infected with the grain smut of Sorghum, 
known to botanists as ustllago aorghl, or perhaps more correctly 
designated (according to G. P.Cllntoh)asCintractlaaorghl-vulgarls. 
A careful Inspection of the harvested stalks, still piled In the field, 
showed that fully twenty per cent, of the panioles or heads were 
Infected. When there is Infection by this smut, usually every grain 
In the paniole Is smutted according to repeated observations In 
various localities. The field In question was very thickly planted to 
sorghum, the crop evidently being intended for stock feed. The 
only other locality reported in Ohio for this smut, so far as at present 
recalled, is Columbus, where however it has occurred only upon 
artificial infection. Broom corn also was here euooessfully Infected. 
Sorghum Is often cultivated, but not In large quantities In Ohio; a 
large acreage of broqm corn is however annually planted. Request 
Is hereby made for reports In ease this smut Is noticed In other 
localities In our State. The Head -smut of Sorghum, Ustllago 
relliana, should also be reported If observed. 

Noths on boms Rusts.— M. A. Gudeton, of the United States 
Department of Agriculture, has published some observations and 
experiments on a few rusts that are of speelsl interest, and may well 
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be noted here. He has shown that the common and abundant 
Spurge Host, occurring on very many species of Euphorbia (twelve 
of whloh are listed In the Ohio Flora) Is able to propogate Itself con- 
stantly through the germinating seed of its host, and therefore 
becomes in that way practically a perennial species. He remarks 
that 11 It is the only demonstrated example of this manner of propo- 
gation in the whole order of Uredlneae. Actual cluster-cups may 
be seen In the hulled seeds of EuphorbtA dentata. Seedlings kept 
under bell jars become histed three months from the date of plant- 
ing, showing all stages of the rust, while seeds disinfected with 
mercurlo olorlde produce no rusted plants," 

Ohio Hybrid Oaks.— The Ohio Oaks have received as yet no cri- 
tical study, though notes as to their variation have occasionally and 
Indirectly got Into print It Is often suggested that there may be 
numerous hybrid forms, though mere guesses are scarcely of any 
significance. Lea's Oak, which Is now known to occur In Ohio at 
four stations, namely, Cincinnati (the original locality reported), 
Brownsville In Licking County (tree since cut down), Columbus 
(one specimen), and Cedar Point In Eric County, has been known 
for years. It has been generally referred to Quercus Imbncarla and 
Quercus velutlna for Its parentage, though Mr. Fischer was of opin- 
ion that the Columbus specimen was a cross between Quercus rubra 
and Quercus imbrloarloa. If was a matter of much interest when 
Mr. A. D. Selby reported, at the December Meeting of the Ohio 
Academy of Science, that he observed a hybrid Oak, a single tree, 
growing at Lakeville, Holmes County. The parentage he refers to 
Quercus alba and questionably Quercus inbrloaria. He reports it 
with pronounced aspect of Q alba "save In the elongated, short- 
lobed leaves which obviously approach those of Q. inbrlcarla.” 
While certain resemblances to Q. acuminata may suggest them- 
selves (were his words) this species has not been observed In the im- 
mediate region. No mature fruit was seen. We may perhaps ven- 
ture to suggest that the evidence for its hybrldity between the two 
species named— one an annual-fruited and the other a biennial- 
fruited species— is suspiciously slender, and it Is hoped that mature 
fruit and further Inspection may put the case beyond doubt. 

Asparaoub Rust Abundant on Young Plants.— An Inspec- 
tion of the two patches of Asparagus on the University farm unex- 
pectedly showed a more general infection of the plants which were 
but one year old. The older plants grow m the narrow flood plain 
of a little stream that flows through the farm to the Olentangy; 
throughout this patch whloh is perhaps a dosen yean old, the 
Infection Is quite general, though very few of the plant* show a large 
amount of the Rost, and no perceptible damage to the crop baa 
hitherto been reported. A year ago seed was sown on higher ground 
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About twenty rods from the old patch. The soil 1 b mainly clay with 
some loam, and has been cultivated and fairly well manured for 
many venm. The ground slopes to the west and Is well drained, 
though the lower portion Is perhaps somewhat inclined to be moist. 
The plants made an excellent growth The infection throughout 
was general, quite a large percentage of the stalks at this season 
being very black from base to tip with the almost contiguous sorl or 
blotches of Rust. Why these thrifty young plants should be so 
thoroughly Infected, an compared with the older ones but a short 
distance away which have for several years harbored the Rust, 
though rather sparingly, Is not clear to the observer. 


A LIST OF KANSAS DE8MIDS. 

John H. Sohavknhr. 

A few years ago Prof. Lorenxo N Johnson, of the University of 
Michigan, was at work on a monograph of the Desmids of North 
America, intending to make a comprehensive study of the American 
species, but ills untimely death m the early part of the year 1897, 
prevented tho fulfillment of this purpose. Some material which 
Prof. Johnson had received from Kansas proved very rich in species. 

Thinking that a list of the determined Kansas species would 
make a valuable addition to the Kansas flora, I have obtained the 
following list of forty-seven species which was kindly furnished by 
Mrs. Johnson, of Evanston, 111. I have vended tho names, and 
arranged the genera in the order followed in Engler and Prantl. 
Very few localities were given in the card catalogue from which the 
list was taken, and only a few others could be added which were 
taken from Prof. Johnson's published articles. 

Family Dkhmidiackajb. 

Phnium (Brcb.) DeB. 

1. P. margantaceum (Ehrb.) Breb 

Clostbriuk Nltsscb. 

2. C. aoerosum (Schrank) Ehrb. 

8. C areolatum Wood. 

4. G. dldymotocum Corda. 

6. 0. lanceolatum Kts. 

6. C. Ieibleinii Kta. 

7. C. lineatum Ehrb. 

8 C. lunula (Muell.) Nltssch., Topeka. 

9. 0. macllentum Breb. 

10. O. rostratum Ehrb. 

11. G. setaceum Ehrb. 

12. C. tumldlum Johnson, Burlington. 

PufiUBOTABHiUK (Naeg.) Lund. 

18. P. noduloBum (Breb.) DeB, 

14. C. trabecula (Ehrb.) Naeg. 
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CoflUABiuM (Corda) Lund 

15 C botrytls (Bory) Menegh 
15 G oonspertum Ralfs 

17 C oonstrlotuni Delp 

18 C con tree turn Kirch 

19 C granatum Breb 

90 G ornatum Haifa 

91 0 porrectum Nordst Burlington 

29 C portlonum Arch 

98 G rectangular© Grun 

24 C godanulcum Wittr Burlington perhaps the same as the 
preceding speolea 

96 G suborenatum Hantsscb 
28 C sulcatum Nordat 

27 G tnplicatum Wolle 

Pi FUBOl AENIOPHT8 Lund 

28 P oval in (Ralfs) Lund 

Abihkodhhmi s 1 hrb 

29 A convergens Ehrb 

Xanthidicjm Ehrb 
(Holacanthum I und ) 

30 \ anttlopaeum (Breb ) Ktz 

STAURAerRiM (Meyen) Lund 

31 8 arctiscon (Ehrb ) I und 

32 8 orenulatum (Naeg ) Delp 

38 8 ouspldatum Breb 

34 8 echlnatum Breb 

35 8 eustephanum (Ehrb ) Ralfs 

38 8 polymorphum Breb 

37 8 BUbarcuatum Wolle 

Fi asibi m (P hrb ) Ralfs 

38 F binale (Tuip ) Ralfs 

39 F verrucosum (Fhrb ) Ralfs 

MlCBAfcTBBIAS Ag 

40 M furcata Ag 

41 M rotata (Grev ) Ralfs 

42 M radios* (Ag ) Ralfs 
48 M trunoata (Corda) Breb 

Okychonfma Wallich 
44 O laeve Nordat 

Sphabrozosma (Corda) Arch 

46 8 walllchll Jacobsen 

Hy ai otbboa Kuets 

48 H dlsslllens (8m 1th) Breb 

47 H mucosa (Mert ) Ehrb 
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MOSSES, ILLUSTRATIVE SAMPLES 
W A Kellbbmaw 

[This article wa a prepared aa a suggestion for the Ohio Schools, and 
Is Issued simultaneously as No 17 of the UwivmwrrY Buwatin (Series 
6 ) A wide distribution is advisable and It seems desirable to Issue it 
here also Ohio teachers, pupils and amateurs will, it Is hoped, become 
more interested in our bryologioal flora ] 

The samples on the accompanying attached sheet are Intended to 
Illustrate the kind of material to be collected, and the method of label- 
ling and mounting the specimens, for the Herbarium It will be noticed 
that moat of the specimens are in “fruit/ 1 which Is the popular name 
for the “capsule 11 that terminates the “se-ta 11 or slender stem A 
delicate cap called the “ oa-lyp-tra, 1 may usually be seen, completely 
or partially oovei log the capsule before it la fully mature The terminal 
portion of the capsule, called lid or 4 o-per-cu-lum, 1 often drops off when 
maturity Is reached, m this manner the 1 spores 11 or microscopical 

non -sexual reproductive bodies produced 
within, are allowed to escape The mouth 
or opening of the spore case (capsule) la 
surrounded by a row of slender teeth, called 
collectively the “per-l-storne," this may 
be cleat ly seen with the aid of a lens after 
the ripe operculum is removed The ac- 
companying diagrammatic figures illus- 
trate the paits Just mentioned 

1 ho life history, or cycle of development^ 
of our common Mosses may be briefly 
sketched as follows When the sporea 
germinate a slender branching tube, or 
alga-like filament, appears which has been 
designated the * pro-to-ne-ma 11 This con- 
tains chlorophyll, it grows In moist pro- 
tected places and here and there develops 
root like threads, called “rhi-solds,” which 
anchor It to the. soil “ Gem-mae 1 or buds also appear on the proto- 
neiua and these develop Into the upright clustered stems that bear the 
leaf -like structures At the apex of the “ ac-ro-car-pous ” mosses, and 
from the sides in 1 pleu-ro-car-pous 11 species, there are formed the 
organs for sexual reproduction, namely, " an-ther-ld-l-a » and “aroh- 
e-go-ni-a, 1 these are surrounded by a cluster of leaf-like bracts, called 

liol —A common Mon (M) bearing fro t {# and r«> ) out eapeuto u old ona fru^ou 
immature and covarori by the calyptra (eW ) the teeth {/) of tba peril toma (> ) and a UaJ 
aagBifled iraaboihown 
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the “ per-l-ohe-tt-um ” or perlchetlal scales. This structure, con* Is ting 
of the delicate reproductive bodies and their conspicuous and surround- 
ing protecting organs, has been called the “ flower ” of the mosses. 

The microscopic bodies produced in the antherldla (and called 
“•per-mat-o-solds”), and that produced In the archegonla (and called 
the “o-o-sphere”), are designated by the term “gam-etas;” it is their 
union that constitutes “fertilisation.” It can now be understood why 
this stage of the development of the moss plant, as outlined in the 
preceding paragraph, 1b designated by the term “gam-e-to-phyte;” it 
Is the plant (or generation) that produces the gametes. It is in popular 
language the “ moss ” plant. 

The fusion of the two gametes results in the production of the 
sexual spore, called the “ o-o-spore it develops at once into the second) 



generation, or second stage in the life-cycle of the moss plant, which 
Is called the “spo-ro-phyte.” It consists of the seta and capsule; the 
lower end (“foot”) of the seta becomes early embedded and fixed in 
the tissue of the game top hyte, and from it Is derived the nourishment 
necessary to complete the development of the sporophy te, or the plant 
that produces the numerous non -sexual spores. This “alternation of 
generations,”— that is, the alternation of gametophyte and sporophyte, 
—is not peculiar to Mosses, but occurs also In the Pter-id-o-phytes and 
Sper-matro-pbytes. 

CLASSIFICATION OF THE VEGETABLE KINGDOM. 

I. Thal-lo-pby tea , as the Slime-moulds, Bacteria, Common Algae 
(green Pond-scum, etc.), Marine Algae (“ Sea-moss ”), Moulds, Mildews, 
Smuts, Busts, Mushrooms, Toadstools, Puffballs, etc. 

II. Bry-o-phy tes ; The Mosses and Liverworts. 

III. Pter-ld-o-pbytes; The Ferns, Club-mosses and Horsetails, 

IV. Sper-mat-o-phytes; The Gymnosperms (Pines, etc.) and An- 
glofpenxw (Monocotyls and Dlcotyls). 

Fhj I —Tha growth or pro lone* a (/r,) trots tht ipora (5> ), having rhicoida (r), and buda (*), 
from which itiai drralop 
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ORDERS OF MOSSES. 

1. Sphag-na-les; the Bog-mosses or Sphagnum. 

2. An-dre-te*a-les ; one genus of small Mosses in mountain regions. 

8. Ar-ohld-i-a-les; only one very short-stemmed species. 

4. Bry-a-les; the common Mosses occurring in Ohio. 

Hie only book that could be used by beginners In Identifying 
Mosses, is Grout's u Mosses with a Hand-lens," price $1.10; procure If 
wanted from the author, or if placed In our hands the order will be 
attended to. The Manual by Lesquereux and James could be used by 
advanced students. 

It la earnestly requested that contributions of Mosses for the Stats 
Herbarium from every County in Ohio be made. Please send an 
ample amount of each kind, enclosed In a temporary paper pocket or 
envelope ; with each specimen lAy a slip of paper or temporary label, 
giving locality, date and collector's name, also any notes that are made 
with reference to habitat or habit of the plants. The donor's name and 
other data will be placed on the permanent label accompanying the 
herbarium specimens. 


ADDITIONAL NOTE ON tfHE SYNDE8MON INVOLUCRE. 

A. Wrtzstein 

In addition to the observations made by Mr. F. H Burglehaus, 
Toledo, Ohio, concerning the involucral leaves of Syndesmon thalto- 
troldes Hoffmg , as stated In No 6 of the Ohio Naturalist, I also 
confirm the contradiction in the habitus of plants growing In Aug- 
laize County with the description in Britton A Brown's Flora. All 
specimens I found here have no sessile involucral leaves, but petioles 
mostly about one-fourth of an Inch in length. Especially the later 
flowering plants, that often grow over one foot high, show petioles 
of more than one-half inch In length, while even the earliest— col- 
lected about the middle of ApTtl, and no more than three inches 
high— exhibit distinctly pe tided Involucral leaves. 

It might be very interesting to find out the range of plants with 
sessile involucres— for I do not at all think this description^ Syn- 
desmon to be an error In so carefully prepared a Flora as Britton A 
Brown's is, the more as the given figure shows strictly sessile 
Involucres too. 

St. Marys, Ohio 
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MEETINGS OF THE BIOLOGICAL CLUB. 

KRBRUAKY M BBT I NO 

The meeting of the Biological (Hub, held In the Zoologloal lecture 
room on the evening of February 4th, 1001, was presided over by the 
president, Prof. Osborn, about thirty being present. 

Prof. Laxenby presented “Remarks on PolsonouB Plants ” He 
mentioned many of the poisons to which the poisonous properties of 
various plants are due. Many cases of poisoning are caused by 
poisonous fungi gathered with edible mushrooms, and greens 
gathered by persons unacquainted with poisonous herbs Stramo- 
nium has been known to cause cases of poisoning by being gathered 
In greens. The distribution of poisonous plants through the various 
botanical orders was discussed, and the fact was revealed that a 
large percentage of the orders contain such species. 

Prof. Ball spoke on “Collecting in Colorado. 91 His remarks on 
both faunal and floral conditions are valuable to all, and especially 
to those who collect m that western state. He emphasised the fact 
that in collecting Hemlptera, general sweeping Is not productive of 
the best results. Many of the grasses which grow In that country 
are at least partially recumbent, and for that reason the sweeping 
net misses most of the desirable species. The species of Insecta 
which feed on these grasses are best taken by searching about the 
roots, or by lifting up the stems and scrutinising them closely. 
Many new or rare Bpeoles of Hemlptera have been procured In num- 
bers In this way. 

He exhibited many photographs and drawings which revealed 
the pioturesquenesji of the country, something of the flora, and the 
difficulties railroad companies experience in getting a track across 
the mountains, and left with many present a desire to see the re- 
markable scenery for themselves, 

MARCH HURTING. 

The Biological Club met In Townshend Hall on the evening of 
March 4, 1001, the lantern being kindly furnished and operated by 
Professor Hunt. 

The board of editors through its secretary, Mr, Griggs, recom- 
mended that the offer of Professor Kellerman to take one-half the 
numbers of the first volume Of the Ohio Naturalist for $105.00 be 
accepted; and that Professors Bchaffner, Osborn and Kellerman be 
appointed a committee to consider the disposition of exchanges. 

The report was unanimously accepted by the club. 
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Mr. Griggs reported that he and Mr. Tyler had prooured a aet of 
two great horned owl'e eggs from an old hawk’s neat In a beeoh tree 
north of the city, on March 4th. 

The paper of the evening waa given by Professor Osborn on “ The 
Naples Zoological Station " The paper waa Illustrated by lantern 
and many views of hiBtorlo places in Europe were given. Naples 
and the surrounding country with Vesuvius, Pompeii and other 
points of natural or historic interest were shown in a series of fine 
views from photographs. The station building with the beautiful 
grounds surrounding it appeared in several of the views. The 
speaker dwelt at some length on the opportunities given Investiga- 
tors, the methods of work, equipment in laboratories and library, 
and the cordiality of the staff in charge, and expressed the hope that 
many of the students in his hearing might at some future time 
enjoy the privileges of a sojourn at the station. 

Mr. Modesta Quiroga was elected to membership. 

Jab. 8. Huik, Secretary. 


NEWS AND NOTES. 

In the present number of the Naturalist is published some of 
the work done last summer at the Lake Laboratory, located at San- 
dusky, O For the announcement for the summer of 1001, or any 
other Information, address Herbert Osborn, Director, Ohio State 
University, Columbus, O. 

Special Papers No. 8, Ohio State Academy of Science, has been 
distributed. This paper deals with "The Preglacial Drainage of 
Ohio,'’ and the authors are W. 0. Tight, Granville, J. A. Bownocker, 
Columbus, J. H. Todd, Wooster, and Gerard Fowke, Chillieotbe, 
The paper is a neat pamphlet of seventy-five pages, with a number 
of maps and half-tones. 

Referring to Burglehaus' note on Syndesmon (Ohio Naturalist, 
1:78), I may say that 1 have a number of specimens from Eastern 
Kansas, all of which have sessile involucral leaves. Some of the 
specimens in the Ohio State Herbarium have sessile leaves, while 
others have involucral leaves with petioles one inch or less In length. 
That there can be no mistake in the Interpretation of wbat is supposed 
to constitute an involucral leaf Is shown from the following statement 
in Britton and Brown's Flora, 8: 80:—" Involucre of three compound 
sessile leaves, leaflets stalked." Mr. S. E. Horlacher, of Dayton, 
Ohio, writes that all the specimens In his herbarium agree with the 
Flora in having sessile involucral leaves. There may be several 
forms of Syndesmon distinct enough to designate as varieties; there 
Is at least a large amount of variation. 

J, H. ScBAFFNRR. 
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VARIATION IN SYNDEBMON TH A OCTROI DE8. 
W. A. KbTiLBrkan. 


This charming spring flower called In popular language Rue- 
Anemone, indigenous to eastern North America, has been known 
from early times, and as in many other equally unfortunate oases 
has had Imposed upon it by botanists a superfluity of scientific 
names. Linnaeus In his Species Plantarum, 1763, listed it as Ane- 
mone thalictroldes; In 1803 Miohaux called it Thaliotrum anerno- 
noides; it was rechr&stened as Byndesnion thalictroldes in 1832 by 
Hoffmansegg; finally Spach in 183b proposed the name Anemonella 
thalictroldes. Botanists to-day consider our plant as more properly 
placed in Hoffmansegg’s genus Syudescnon, and for It the earliest 
specific name, applied by Linnaeus, is very properly retained, hence 
the correct designation in botanical language Is Syndesmon thalic- 
troldes (L.) Hoff mg. 

The extent of variation in this plant has been but partially noted 
heretofore. The tabulation given below Indicates the results of 
observations made the latter part of April and the first of May this 
year in regard to the number of flowers and the variation in the 
involucral leaves. As to whether these are sessile as given in our 
Manuals, notes have appeared on previous pages of this Journal by 
Messrs. Burglebans, Wetssteln and Bchaffner, of. pp. 72, 104 and 106. 

The number of flowers is normally three and the involucral 
leaves two. A diagram showing their arrangement is given at A, 
Fig. L The two leaves are not always ternate; they may both be 
simple, diagram matlc&lly shown at B. A farther variation, shown 
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la Fig. 1 0 presents one simple and one compound leaf. At D greater 
complexity la Indicated, there being In many plants besides the 
central flower three Instead of only two «niMj ones, and only one 
of the subtending leaves Is compound. In the case shown at E two 
of the three lnvolueral leaves are compound. As shown In F and O 
four leaves may contribute to form the Involucre and each one 
subtend a flower; In some oases two of the leaves are compound, In 
others three or even all may be compound. Still other variations 
along this line occur, but space forbids a fuller enumeration. 

It should be stated that although the pedicels and leaves as 
shown In the diagrams (Fig. 1) oocupy but a small portion of tbs 
olrole, as a matter of fact the leaflets are spread and so disposed as to 
occupy the entire area when viewed from above the plant, the leaflets 
being equidistant from each other, or contiguous but not overlapping, 
and therefore taking the most advantageous position so far aa 
sunlight Is concerned. 

The very striking variation In regard to presenoe or absence of 
the petiole to the Involuoral leaves baa been previously noted. An- 
Inspection of a very large number of specimens collected In the 
Vicinity of Oolnmbns and in Ferry and Logan oonntlee, as well aa of 
specimens kindly sent for the purpose by Ur. F. H. Burglehaos, 
Prof. A. WetisteJn, and 8npt. H. N. Herts, shows that petlolate 
forms occur exclusively In some localities (Northwestern Ohio); In 
other places the sessile form only obtains (Eastern Ohio); and yet 
elsewhere both forma are about equally represented (Central Ohio). 
We can not regard the petlolate forms aa In any real sense a variety 
(much lees a distinct species)— slnoe both sessile and petlolate leaves 
occur In countless oases on the eame plant. Bat where the petlolate 
form occurs prevailingly or may be exclusively, it would be advan- 
tageous to designate the same; therefore I propose as follows t 

Syndesmon thaliotroldes f. PETIOLATA nova forma. Involuoral 
leaves prevailingly or exclusively with petioles MO or even 25 or 
more millimeters in length; otherwise like the typical species. 
Toledo (F. H. Burglehsos), St Marys (A. Wetssteln) and West 
Mansfield, occasionally at Columbus and Readvllle. 

Comparatively few monstrosities were observed. In one case 
only did merely one leaf and two flowers ocettr; often but one 
flower develops though two leaves occur as usual; In a few eaaca a 
single small leaf was seen on a pedicel. A more common teratolog* 
leal variation was the elongation of the axis at the nasal point of 
Insertion of tbe flowers and Involuoral leaves, often distantly separ- 
ating the leaves' with their axillary flowers; in one case the distance 
between the points of Insertion of tbe leaves was nearly two Inches,. 
The sepals are occasionally excessively numerous. 

A characteristic very prominent Is the similarity of the several 
stems that come from the same root., If one presents the typical 
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form of tovtn rad leaves almost without exception, the second 
<aod third when present) do the same; If one varies In any respeet 
rarely does the remainder fall to follow suit. This can be seen in 
the tabulation where two or more stems are Indicated— both or all 
are given (exoept In Nos. SO, 80 and 40) as observed, In the suootsslve 
serial numbers. Another Instance of the persistency of an ldlosyn- 
eraey, as we may call It, was observed In some Syndesmons takeu 
from the woods by a gardener at Springfield, Ohio, over forty yean 
ago. The flowers were bountifully double, and the plants have each 
year since faithfully presented the same striking peculiarity. 

The tabulation that follows is based on specimens from Toledo 
(Lucas Co.), Nos. 1-80; from St. Marys (Auglalse Co.), Nos. 8J-48; 
from Steubenville (Jefferson Co.), Nos. 48-66; from West Mansfield 
(Logan Co.), Nos. 66-76; from Bendville (Perry Co.), Nos. 77-68; and 
from Columbus, Nos. 88-100. The number of stems to each plant Is 
given in the second column; then follow in order the number of 
flowers to each stem, the number of simple leaves with length of 
their petioles In miSmefsrs, the number of compound leaves with 
length (also in mWmeters) of their petioles and finally of their 
petlolules. 

TABULATION. 
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From the above tabulation It may be uen that of the plante 
selected at random for examination 61 per cent, of the sterna have 
three flower* and 49 per cent, have four or more; 19 per cent, have 
simple lnvolueral leaves only, 44 per oent. have both simple and 
compound, and 40 per cent, have only compound Involuorate leaves. 
Of the total number, 98 per cent have one or all ot the Involuorate 
leaves petlolate, and 19 per cent have only sessile ones. Observe* 
ttons of others on this Interesting little plant are solicited— especially 
should the Ohio botanists, amateurs and pupils furnish suoh notes 
tor publication In the Ohio N stubs list. 

JCwmmatio* Of Pun I. Sy s J w o s thshclratdM , (h* lasm, Me • wws usd m ms*> 
thru aad tha pkotefnpbi vtn ndued by tba inpinr to ItMthu osa-half tfca umnl tin 
Ftp 1, fl ud t tbow Imvm ft tom Uw use plant . ftp* <> 0 tsd 0 in froa oa« ud the Man 
plant, ip T, I, land If an parta pf tb« plait, fifft 11* IS and U, alao 14* U and 10 an 
Mdb of oaf pint mpotithraly , Ip, If to » metawn llhnttnttn Uaf wUlka, g p tri mf i tab an 
fen* ddtonat plants, ascapt fg» n am4 » wluck at* ton «m and thn tun plant 
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DESCRIPTION OF NEW SPECIES OF 8TRATIOMYIDJC WITH 
NOTES ON OTHERS. 

Jas. S. Hijti. 

In a collection of several species of Stratlomyldae from Oblo, 
and a number of western species, I find something whloh may be of 
Interest to students of the family. 

Specimens of Attognotta futeitartU, Say, show some degree of 
variation In the extent of the pale color on the disc of the abdomen. 
Some of the females have the abdomen nearly or wholly black. 
Specimens of A. obaourtomtrU, Loew, have the body entirely black; 
the legs are darker and the form la considerably smaller than fiuot- 
tarsi*. Both species are oommon at Columbus during May. 

Ptbotious (Sabgus) TBiviTTATtra, Say. 

A species of Pteetunu taken abundantly at Cincinnati by Chas* 
Dury agrees so well with Say’s Sargv* trlvittaiut that I cannot con- 
vince myself that It Is anything else. a Specimens when first taken 
agree more closely with Say's description than the same specimens 
do after they have been In the cabinet awhile and have beeome dry. 
The green color that Say mentions is present in some while others 
are yellowish or brownish. The broad, dusky band that Say de- 
scribed as appearing on the basal part of each abdominal segment 
beyond the second is conspicuous, being of greatest extent on the 
fifth and sixth. 

Eupabyphob kajob n sp. 

Female, length 9mm. Head yellow; vertex, a wide stripe from 
vertex to month, widened at antennae and spreading ont on the 
oheeks in the region of the month, antennae and occiput, black ; eyes 
hairy. Thorax shining; apical two-thirds of sentellnm including 
the spines, an irregular spot each side between the eeutellum and 
base of the wing, four longitudinal lines abbreviated behind, a tri- 
angular spot before the base of thawing, and two spots beneath it, 
bright yellow. There is also a minute yellow spot on each side of 
the thorax posterior to the lower corner of the eye, the yellow mark- 
ings on the disc of the thorax extend for one-fifth of their length 
behind the transverse suture, while those on the sides extend from 
the humerus to the transverse suture. The femora except at base 
and apex are black, and the last three tarsal Joints are brown, re- 
maining parts of the legs are yellow; wings hyaline, veins dull yel- 
low, halteres bright yellow. Abdomen black ; a spot under the son- 
tellum, a spot each side on the lateral part of the second segment, 
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an elongate oblique band nearly meeting lta fellow of the oppoelte 
aide of each of the third and fourth segments, and apex, yellow. On 
the venter the hind margins of the third and fourth segments are 
yellow for their entire width, nearly the whole of the middle part of 
the seoond segment and a narrow band on the posterior margin of 
the first segment are also yellow . The lateral margins of the seg- 
ments of the abdomen are blaok between the yellow markings, and 
there is no oonneotion between the yellow markings on the abdo- 
men. 

A female specimen taken by E. J. Osier at Boulder, Colorado, 
August 19, 1899. 

In many respects this species agrees with Oaten Saoken's de- 
oem-maoulatui, but it cannot be that species as the markings are 
very different. Aside from the hairy eyes it appears to belong to 
Evparyphxu. The third Joint of the antennae is composed of six 
rings with the last ring the longest. The fifth posterior cell meets 
the d local and its general form agrees very closely with beUw and 
MratpUut 

Akbonia n. gen. (Fig. 1.) 

Head conically produced. 
Front In the female noticea- 
bly wider than the eye, in 
the male about half as wide 
as in the female. Antennae 
three-jointed, first and sec- 
ond Joints about equal in 
length, third much longer 
than the other two together 
and composed of six rings. 
Posterior orbits wide in both 
sexes, but widest in the fe- 
male, scutellum without 
spines, four posterior veins 
arising from the dlsoal cell, 
abdomen short and broad, 
N i nearly circular in outline. 

Named for Akron, Ohio, in whloh vicinity 1 have procured many 
rare speeles. 

AKBONIA TBOMTOSA U. sp. 

Length 4-*#mm. Dull black, sparsely clothed with very short, 
light-colored hair; eyes widely separated in both sexes, naked; an- 
tennae entirely In front of the eyes; front produced mote In the fe- 
male than In the male, posterior orbits present in both sexes, widest 
In the female; thorax nearly equally four-elded, scutellum without 
spines, wings hyaline, veins bounding costal, basal, mar g icci, and 
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first and second utmuaglMl oells heavy and darkeolosed; dlsaal 
cell rather email emitting four posterior veins; lege black, kn o cs and 
tarel lighter colored than the other parts; abdomen abort aad wide. 
Five malm and to or femalee taken at Hawkins, near Akron, Ohio, 
May Si, 1809. 

This is so distinct from spooler of yemeMus in general appear- 
ance, and strnotore of the head, especially in the male, that It seems 
beet to make it the type of a new genus. 

Chbybochboka H1GBIOOBNT8 LoeW- 

This is a common species in southern Ohio. Specimens may be 
found resting on the upper side of leaves and are easily approached. 
In the female the white fronted line which Loew mentions Is very 
conspicuous and extends from one eye to the other above the anten- 
nae. In some specimens the white lateral, thoracic lines are very 
easily seen, hot in others these lines are brownish. The male baa 
much the appearance of the female, the eyes are broadly contiguous, 
leaving a small vertical triangle which is largely oconplod by the 
ocelli ; the lateral thoracic lines in this sex are dark brown aad 
therefore are not sueh a contrast to the bright green thorax as In 
the female. 

I bad some trouble In locating the genus of this speolea by Dr. 
Wllllston’a key. The species Is not elongate, but of much tbe same 
form as Merooryta pottta. A comparison was made with the type. 

OHIO BATRACHIA IN THE ZOOLOGICAL MUSEUM 
OF THE O. 8. U. 

Max Monas. 

Fam. Prothid.8. 

Neetunu maeulatu* R&fln. University Lake, Olentsagy River, 
and Lake Erie. Near Sandusky, on both the lake aad Bay shore, 
decaying specimens of the mud-puppy, mostly young, were found In 
numbers lu 1000. Almost all were covered with a fungue~-probably 
SaurUeoKha. 

Fam CBYFTOBRAgOHIDa. 

Qryptobramahm aUtgcmientU (Daudln.) Columbus 
Fam. AkbltstokatidiR. 

Amblytbma opooam (Graveah). Portsmouth and Sugar Grove. 

AmNgttoma tigr in v m (Green). Columbus Tbls salamander ap- 
pears early In the Spring aud is often found in small pools. Indivi- 
duals are taken nearly every Autumn in tbe basement of tbe 
Biological Hall while they are seeking shelter. A specimen taken 
thus bad many characteristics in common with xfpkUu Cope and 
It Is doubtful how valid xtphku Is, as a species. 
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AmUpetoma miorottomum (Cope). Oolumbai and New London. 

Fun. PunvoDoimiMc. 

o^aereut einenma (Green), Sugar Grave. 

PUihodon etaereui eryihronotus (Green). Sugar Grove, Columbus, 
and Worthldgton. In the early part of tbe year thla la the eonunoneet 
salamander In the ravines In Franklin County. It la fonnd generally 
away from Water, under loose debris two or more rods from the stream. 

Itethaden-ghittuotut (Qreen). Rugar Grove. Thla salamander la 
fonnd In sash localities as were mentioned for P. e. eryfhrouotut. 

Oprtaophilua porpbgrMe* us (Green ). Sugar Grove. 

Spelerpet biitneahu (Green). Sugar Grove. Hablta apparently 
aquatic. 

Speterj ms longicauda (Green ). Sugar Grove. This salamander Is 
abundant In thla region where It may be found In May under atones 
at the edge of the water together with Its eggs ; the eggs are attached 
to the nnder side of a hollow stone. Home Individuals were found 
In May, 1900, away from water. 

Upeterpu ruber (Daudln). Fairfield County. 

Xhepwguatkueftieea (Rafln). Sugar Grove and Perry Co. Aquatic 
in hablta. 

Fam. Plburodbudac. 

Dicmidytu* viridteoeet miniatut Rafln . Sugar Grove. 

Fam. Buvonidas. 

Bufo lenUgwoeyt Shaw. Columbus and Knox County. Thla la 
the common toad of Central Ohio. 

Bufo letUiffinetut atperteattue LeConte. A specimen from the sand 
dunes of Cedar Point, Sandusky, Ohio 

Fam. Hyuix. 

Aerit gryllu* crepitant Baird. Knox County, Central College and 
Columbus. The common erloket-frog of Central Ohio la this sub- 
species. The young resemble the species grpUut LeConte In having 
the under surface of the thigh reticulated and blotched. 

Chorophilut triseriatut ( Wied. ). Sugar Grove. 

Myta vertieolor LeConte. Knox County and Columbus. 

Byta pxekertegH Storer. Sugar Grove. 

Fam. Raxid.b. 

Bam tdrwoen# Kalin. Sugar Grove and Columbus. 

J Sana pa/uttrt* LeConte. Sugar Grove. 

Anta ipieatiea LeConte. Knox County and Sugar Grove. 

Jtana etamata Daudln. Columbus. 

Sana eaietbiana Shaw. Columbus. 

Bukxaby fob Batbachla.— Families 8, Genera Id, Species fig. 
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THE PROMBTHEA MOTH, CALLOSAMIA PROMETHEA. 
- Hibbrrt Oiboin. 


This beautiful moth is one of the rather common species belong- 
ing to the group of sllkmaklng Lepldoptera. The moths appear in 
May or Jnne. The female is light rusty brown and drab with a 
darker area across the middle of the wings, while the males are 
much darker, nearly black, and differ further from the females in 
the shape of the wings and markings as shown in the figures. 



Fra X Cmittmmim /rrart lw, fcmaU (H O id.ut 1009 ) 

Hie eggs are laid In early summer almost Immediately after 
pairing, and hatch in oomse of a few days, the larvae growing through 
the summer. The ooooons are hung to twigs of trees by a silken 
oord, and quite often a leaf Is utilised as the outer covering within 
which the elongate oval cocoon is built. In any oaaa the eoooon 
bean resemblance to a withered curled leaf banging by ifai petiole. 
In this manner ooooons hang upon the trees through the winter. 

They are found most commonly on wild cherry, this being ap- 
parently the favorite food plant of the larva. They feed however 
on a large number of common trees and shrnbe. 


Mat 1901] 
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Fio I. C m U t tm m t a pnmrtk* 0, auk (H O. id ut UH ) 

The figures of the moth, male and female, were drawn twenty-one 
ream ago, and haying now come of age they may perhape be trusted 
to make their first public appearance. 


MEETING OF THE BIOLOGICAL CLUB. 

The Biological Club met In Zoological lecture room on the evening 
of April 1, 1901. Professor Osborn presided. 

Professor Schaflner reviewed a paper entitled Zur Ktrmtnin dor 
ZeBtheUmg bei Myriopodm, published in AroMv fur MikrotkopUohe 
Anatomie 

Dr. Morrey spoke on the subject, ” Two years In Europe as a 
Student.” Most of the time was spent at the University of Vienna, 
although the University at Zurich and the Pasteur Institute at Paris 
were each attended for a short term. 

The University of Vienna ranks among the first in the advantages 
offered to medical students. The hospitals of the oity are noteworthy 
on aooount of the large number of oases and the great variety of 
diseases treated. The numerous holidays observed In Vienna ser- 
iously Interrupt college work. Hardly a week passes In whloh there 
Is not one or more holidays on whloh work is wholly suspended. 

The speaker placed on the exhibition table a fine series of photo, 
graphs procured during his stay abroad. These furnished a treat 
for those present after the regular program was completed. 

Jas. S. HiVJ, Secretary. 
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NEWS AND NOTES. 

The Summer Field Meeting of the Ohio State Academy of SoleUto 
will be held at Wooster, Ohio, on Friday and Saturday, May 91 and 
June 1, 1901, under the auspices of the University of Wooster, the 
Ohio Experiment Station and the Wooeter Field Nataraitet’s Club. 
The plan includes Friday about the email lakes southwest of 
Wooster, add an evening meeting In Wooeter; Saturday morning at 
the Experiment Station, to be followed by an excursion to North 
Lawrence with its mines and Fox Lake with Its tamarack bog. 

Prof. Chgrles S. Prosser In an article In the Am. Jour, of Sol. 
11 :191-199, 1901, discusses the names applied to the formations of the 
Ohio Coal-measures. The following names are proposed. 

Promt Nnn Propamd Nun 

Upper Barren Qoal Measures Dunkard formation 

Upper Productive Coal Measures Monongahela formation 
Lower Barren Coal Measures Concmaugh formation 

Lower Productive Coal Measures Allegheny formation 

The Philadelphia Fleahane (Erlgeron phlladelphleus L.) Is one 
of our Interesting spring plants and will repay careful study. The 
leaves of the stem In most individuals have a decided polarity and 
for the most part are twisted eo as to stand In a single plane. In this 
respect the plant Is as striking as any of the so-called compass plants, 
although the plane In wbleh the leaves He may he In any direction. 
Another Interesting adaptation le the drooping of the top of the 
young plant. The entire Inflorescence nods at first and finally the 
individual heads, bnt one by one these aaeume the upright position 
as the flowers begin to open. 

J. H. 8. 

Winter Adaptation op Opuntia.— The Ohio species of cactus, 
Opuntla humlfusa Baf., has an Interesting habit which seems to be 
a protective measure against cold. At the approach of Winter the 
flattened stems lose their upright position and press themselves 
olosely to the surface of the ground. 

The stems low considerable of their moisture at the earn* time, 
becoming wrinkled but not at all flaoeld. By the end of April thejr> 
are agaln upright and distended. 


F. J. T. 
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A STUDY IN VARIATION ON THE WING OF THE 
HONEY BEK 

F, L. Landaobb. 

While working on the Honey Bee In the laboratory at the Uni- 
versity it was observed that the number of hooka connecting the 
posterior wing with the anterior waft not constant. 

The query at once arose as to the amount of variation there 
might be between different bees in the same hive and also between 
different hives. Out of this grew a somewhat practical problem as 
to whether the Increase in number of hooks was associated with a 
decrease in the sice of the wing, 01 whether the Increase In number 
of hooks also implied an Increase in sue of wing. 

The wings of the bee are undoubtedly more efficient for be- 
ing closely attached to each other. The life of the workers is so 
short, being only about three weeks, and their activity so great that 
any increase in efficiency, especially In the organs of flight, must 
have a very direct Influence on the welfare of the whole swarm. 
Bo far as the well being of the swarm depends upon nutritive pro- 
cesses the efficiency of the hive Is equal to the average efficiency of 
the workers. Now, If the Increase In number of hooks and the con- 
sequent, firmer attachment of the wings is compensated for by a 
smaller wing, there Is much less opportunity for the operation of 
natural selection on the individual bees than if the greater number 
of hooks Is always associated with a broader or longer wing. 

This selective process might occur either In the hive or between 
hives. If It occurs m the hive It would increase the efficiency of the 
hive somewhat; but If It occurs between hives It finally means the 
elimination of the weaker hive and the consequent Increased effi- 
ciency of the species. 

In order to find out the real conditions, one of the students, Mr. 
J. N. Frank, took twenty-five workers from each of four hives and 
counted the number of hooka on each wing, right and left, and also 
measured the width of the wterlor end posterior wings on’eaoh side* 
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The width only wm taken on account of the difficulty In finding a 
good point at the base of the wlngfrom which to measure the length. 
The results are bo uniform that the width probably gives sufficient 
data from which to draw conclusions. 

Of the four hives studied, numbers one and two were very weak. 
Number three was a strong hive which made forty (40) pounds of 
extra honey In the summer of 1900. Number four was weaker than 
number three and made only ten (10) pounds of extra honey* 

The complete measurements are too long to give In detail, and 
the averages only will be offered here. 

AVHBAGRS OF TWBNTY-FIVB MBA8UBBMBNTS FOB HACK HIVE TA- 
KBN WITH AN HYB-PIBOB MIOBOMBTBB, BXPBBB8BD IN MM. 


HIVB NUMBBB ONN. 


Average Number of Hooks. 

Average Width of Wing. 

Right wing. 

21.8 

Left wing. 

20.0 

Right wing. 
Ant. Pos. 

4.21 8.61 

Left wing. 
Ant. Poe. 

4 28 3X6 

HIVB NUMBER TWO. 

Average Number of Hooks. | 

Average Width of Wing. 

Right wing. 

10.2 

Left wing. 

18.8 

Right wing 
Ant. Pos. 

4.14 8 48 

Left wing. 
Ant. Pos. 

4.16 8.48 

HIVB NUMBBB THBBB. 

Average Number of Hooks. 

Average Width of Wing. 

Right wing. 

SIX 

Left wing. 

21.0 

Right wing. 
Ant. Pos. 

4 06 8.48 

Left wing. 
Ant. Pos. 

4.07 8.60 

HIVB NUMBER FOUB. 

Average Number of Hooks. 

Average Width of Wing. 

Right-wing. 

19.6 

Left wing. 

19.6 

Right wing. 
Ant. Pos. 

4.09 8.47 

Left wing. 
Ant. Pos. 

4.08 8.41 


As to the first query concerning the individual variations in a 
single hive the complete table shows that No. 1 varies from 18-21 
hooks, No. 2 from 17-21, No. 8 from 18-28 and No* 4 from 17-21. The 
right wing is taken as the standard, and the most active hive, No. 8. 
shows the greatest individual variation. One bee in this hive had 
only sixteen hooks, the remaining three being straight spines, show- # 
lng bow the hooks hav* been modified from ordinary bain* This 
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reversion occurred on three separate wings, in No. a one hook ou 
each wring being straight. 

As to the relation between the number of hooks and the width 
of the wing the averages are very definite. Taking hlvea number 
one and two from the same apiary, it will be seen that the Increase 
In number of hooks goes with the Increase In width of wing. The 
same relation is shown by hives numbers three and four from an* 
other apiary in the case of the posterior portion of the right wing 
and in both anterior and posterior portions of left wing. 

The results are not conclusive as to the relative efficiency of dif- 
ferent hives because there are so many conditions entering into the 
production of large quantities of honey. The number of bees, the 
care during the winter, the age of the queen, the number of swarms 
produced, and several other factors would have to be taken Into 
consideration. 

The differences in the right and left wings In the bees of the 
same hive Is marked. The right wing has the larger number 
of hooks, but the left wing Is the broader. In hive number one the 
average number of books In the right wing Is 21.8, left 20.9; but the 
anterior wing on the right side Is 4.21 mm., while the left anterior 
wing is 4.28; that Is, there Is a compensation for the reduced number 
of hooks In the Increased width of the wing. This is true of the first 
three hives. In the fourth hive there is a slight advantage in favor 
of the right wing. 

The following general conclusions may be drawn from these 
measurements: 

(a) There is a variation in the number of hooks in a given hive 
ranging between 17 and 28. 

(8) The differsnoe In the number of hooks In the right and left 
wing is compensated for in a given hive by the increased else of the 
wing. The right and left wings are In physiological equilibrium. 

(o) In different hives the increase In the number of hooks is 
accompanied by an Increase In width of wing; that is, the variation 
Is emphasised so that selection would work umoh more effectively; 
while In the Individual, where— If selection operated on aocount of 
this variation— It would have to be between different wings of the 
same bee, the variation is eliminated. 

TWELVE PLANTS ADDITIONAL TO THE OHIO LIST. 

W. A. Khllbrkaw. 

The species named below have not heretofore been recorded as a 
part of the Ohio flora. The first collector and locality are given for 
each of the listed species. The serial number prefixed to each name 
indicates where in the Fourth State Catalogue the species should be 
Inserted. 
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188a Sorghum vulgar© Pert. Occasionally escaped. 

970b Seoale cereals L. Rye. Occasionally escaped. 

781b Dlanthus barbatus L. Sweet William. Escaped. Palnes- 
ville. Otto Hacker. 

(1049a Crataegus polybracteata Ashe. Reported previously, Imt 
without locality. Franklin, Hooking, and Summit Counties ; W. A. 
Kellerman.) 

1042b Crataegus prulnosa Wendl. Logan County, W. A. Kel- 
lerman. 

1049c Crataegus suoculenta. Franklin, Fairfield, Knox, Bel- 
mont, Summit, Ottawa, Union, Ross, Carroll, Shelby and Lucas 
Counties; W. A. Kellerman. 

1628b Teucrium occidental© Gr. Hairy Germander, 

Riddell, 1884, (Bull. Torr. Club, 98:170); Reservoir Park, Perry Co., 
W. A. Kellerman. 

1689a Scutellaria serrata Andr. Showy skullcap. Rio Grande. 
Gallia County; Ruth E. Brooke tt. 

1606a Solan um tuberosum L. Potato. Escaped. 

1609c Petunia vlolaoea Liudl. Occasionally escaped. 

1709a Viburnum molle Mx. Soft-leaf Arrow-wood. Scioto 
County ; W. A. Kellerman .1 

1714a Linnaea borealis L. Twin-flower. Canton, Stark County ; 
Mrs. Theano W. Case. 

1986a Chrysanthemum indloum Hortorum. Escaped. Adams 
County; W. A. Kellerman. 


THE FOOD HABITS OF SOME APHROPHOBA LARVAE. 

E. D. Ball. 

The larvae of all the American species of the Family Ceroopldae 
as far as known envelope themselves In a frothy mass. Contrary to 
popular opinion and to most of the published accounts this froth 
does not issue as bubbles from the body of the Insect, but Is made 
by pushing the Up of the abdomen up out of the froth and grasping, 
with the anal appendages, a bubble of air and bringing it down and 
releasing it within a liquid film. This liquid film is simply the ex- 
cretion from the alimentary canal of the sap which is imbibed by 
these insects In large quantities. This copious liquid excretion is a 
common occurrence in other families of the Homoptera. In the 
Plant Lioe ( Aphldae) it gathers in drops and is called “ Honey Dew.” 
The Leaf Hoppers and Tree Hoppers expel a dear liquid with some 
foroe. In some speeles this is in sufficient amount so that when the 
insects are numerous the foliage may drip, producing the 14 Weeping 
trees ” of the Southern States. 
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Ihh p r oe m of froth making in the Oeroopidae was discovered 
and first oorreetly described by Profeaaor B. 8. Mono, of Salem, 
Maas., and published many years ago In bis Elementary Zoology. • 
IDe observations were probably made on the larvae of A. tpu- 
martm wbleb belongs to the genus JMbsmi as now recognised. 

In the genus ApArnphcwi as now limited little is known of the 
food habits of the larvae. One species ( A. 4-notaia) has been found 
on various plants and shrubs. The remaining three eastern species, 
which belong to a different group and are of some shade of brownish 
testaceous, have been given as feeding on pines in the adult state by 
various authors. Dr. Fitch has described the larvae of one of these 
(A. paratteta, Fig, 4, Plate 10) as forming frothy masses on the tips of 
pine twigs, and in the Nat'l Museum Coll, are some Aphrophora 
larvae labeled “ Pa. On Pine, July 7,” that undoubtedly belong to 
this species leaving little room to doubt the correctness of Fitch's 
determination. 

There are two species belonging to the paraUeta group occurring 
in the Rocky Mountain region both found in the adult stage on pines. 
Of one of these (A. p ermufoto, Fig. 1, 2 and 8, Plate 10) larvae were 
found in abundance on two different plants OhryaopMt viUoaa and 
ZMphtui tp. Both of these plants grow in dumps and it was always 
down In the bases of these dumps, some of them often down below 
the surface of the ground among the roots, that the larvae were 
found. Often ten or fifteen would be found in a single dump their 
united froth masses, bald up by the coarse stems, reaohlng a diame- 
ter of two inches or more. 

The larvae were found in these dumps from late in May until 
the first week in July in the foot bills, and higher up in the 
mountains they were just beginning to emerge July 20th. When 
ready to emerge they climb up a stem during the night far enough 
to free themselves from the froth and as soon as the sun strikes then 
In the morning they burst tbelr pupal skins and an hour later they 
are ready to fly up to the pine trees wbere their color admirably 
protects them. 

Although both these plants grow very commonly over a wide 
extent of territory the Aphrophora larvae have never been found on 
them except where they were within a short distance of a pine tree. 
At first sight it would seem probable that the eggs were deposited 
in the twigs of the pines, and that the young larvae dropped to the 
ground, and from there sought outa food plant, as is the case in some 
But as numerous larvae were found in positions praotioally 
Insooessihlr to any suoh means of distribution— snob as on the op- 
posite side of a sharp ledge of rocks, across a bramble thicket, or 

• Ite ■ Swelled Meant a! thuyraMM* Pief Morn** ertkle »A Bub b le M arfag leieet." 

Pop Be MoBthlr. »t»r. 
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•▼on on planta growing in theereyicee of bare reekaat aoonsldfrabla 
distance above any pines — It teemed nearly terrain that the adults 
moat fly baek to the plant* to deposit their NP< v 

It will be Interesting to dleoover whether Ja' similar food habit 
occun in any of the Eastern members of the genus or whether this 
la peculiar to the western species* It seems possible that original 
plne-lnhabltlng species finding themselves unable to maintain their 
froth masses In their exposed positions on pine breaches in sash ,e 
dry atmosphere were compelled to seek molster conditions such as 
are afforded by the shade and contact with the earth under these 
bushy plants. 

Explanation sr Pun —Ilf 1 Af krtf^t rm ptrmuUi * VU AM. X About 7 Cm- 
mom ft om ibg Rocky Moutala* to th* Ffcdflc U-Sida tint of hi d, ifcovtag gratia of Re* 
Fig. f Poptoftbov* **— 814* vl*w ol head of pap* 

Fig I SMol^ttagnMAiic cr ow t o ctton of a cl nap of Cktytmjth oilUm to *how r*l*|lY* 
lontaoa of Uttm wUb nlatm to thcfrotfa an and the lorfaca of the earth 

Fig 4 A f kr mfk m rm fmrmtitio Say Adult X About T Kaetarn U 8 to Ohio and Mich 
U-proAk of haid of mbs 


THE VERNATION OF SALIX. 

Robkbt F. Obioos. 

Most of the manuals are entirely silent regarding the vernation 
of the Willows. Sargent* describee their leaves as “variously 
folded In the bad ” and under different species gives them as : In- 
volute, revolute, oonvolute, and even eondnplleate In the bud. The 
fact that he gives two speeles, closely related and dlfflonlt to dis- 
tinguish, at the time the bads open (Sails nigra and 8. amygda- 
loldes), as having Involute and revolute vernations, led me to take 
up the matter to see If a key for their Identification from bud char- 
acters, could be constructed. 

Not only did I find that they were not involute and revolute 
respectively ; but that they were neither Involute nor revolnte, but 
both imbricate. On examining other species the aaihe thing was 
found. The only exceptions to the true Imbricate vernation found 
are represented In figures 8 and A The seotlon Purpureas, on account 
of Its tendency to have opposite rather than alternate leaves, often 
forms suoh decussate buds as are shown In figure 8. In Sallx lnoana 
Sehrenk, a species whose leaves at maturity have revolute margins, 
the leaves have a greater or lea* tendency to roll buekwasdS in the 
bud. The most extreme ease found Is shown In figure A Others 
from the same twig could be shown where the leaves show 
only the slightest tendenoy to be revolute. If we may oonsiderjthat 


* Saiftat. Sihr* of Marth Amato I M. 
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thta backward turning la merely a character of the mature leaf 
manifesting Itself In the bnd It is evident that there is here no re- 
volute vernation but that It la really Imbricate 

The other buds examined vary from the form represented In 
figure 1 where the whole Interior of the bud is taken up with the 
closely packed leaves, to that shown In figure 2 where there are a 
few leaves with a great deal of wool 

Species like Salix fragllls L whose leaves are glabrous when 
they unfold have buds like the former while species like Salix dis- 
color Muhl., with leaves excessively wooly when they unfold, are 
like the latter As there are all Intergradations between these two 
kinds of leaves, there Is naturally a series of buds between these two 
as extremes. While further Investigation is necessary before we 
would be warranted in declaring that the vernation of the whole 
genus Is Imbricate , yet the fact that specimens of thirty-four species 
and varieties, taken from thirteen of the nineteen sections given by 
Andenson In DeOandolle's prodromus, have their leaves imbricated 
In the bads would seem to establish a presumption In hfoi of snob 
a view 

Tbs buds examined were soaked In 70 % alcohol sad free-hand 
sections cut apd mounted In b a lsam On aocount of scarcity of 
material, the buds of several species were not sectioned hot dissected 
on the growing plant. Such are marked with an asterisk (•). As 
far as possible living material was taken, mostly from native plants. 
Those specie* not native were studied from specimens growing In 
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the University Botanic Garden. In a few eases dried specimens 
were resorted to. About one hundred and twenty-five plants be- 
longing to the following species and varieties were examined. 


Sallx nigra Marsh. 

8. amygdaloldes Anders. 

8. trlandra L. 

*8. undulata Ehrh. 

8 luoldaMahl. 

8. pentandm L. 

8. fragtBs L. 

8. alba L. 

8. alba vltellina (L.) Koch. 
8 babylonioa x fragllls. 

8. babylonioa L, 

8. babylonioa japonlca 
(Thumb) Anders. 

8. Interior Bowlee. 

S. bebblana Barg. 

8. discolor Mnhl. 

8. myrtllloldes L. 

8 humills Marsh. 

8. triads Alt. 


8. serieea Marsh. 

8. petUriaris 8m. 

8. oordata MuhL 
<8. oordata x serioea. 

8. oordata var. veeMta Anders. 
8. glaueoffeyUa BeWx 
8 adenophylla H oe h . 

•8 daphnoldes VJ1L 
8. smlthlana acuminata (8m) 
Anders. 

8 Candida Flnegge. 

8. Inoana Schrenk, 

8 purpurea Ij. 

*8. i ubra purpureoldefl Gen. A 
Godr. 

*8. oand loans Gen. A Godr. 

•8. lanrlfolla Gen. A Godr. 

*H. sleboldit Gen A Godr. 


IxnjuiATMN or-nu Ftotmst — FIs 1 Sail* fragUii L Banach aad Loababj ^oc 9 
Fig * S dtacolor tfufc! UkLo^ocI 
Fig 8 S purpuraa L B ft L ob) ^ oc I 
rig 4 S I mum Schraak B ftl obj Hog I 
Th# flguraa wore drawn with an abba ciwrt locJda and reduced to 14 of thaw Qngual ate* 


OHIO REPTILES IN THE OHIO STATE UNIVERSITY 
ZOOLOGICAL MUSEUM. 

Max Mobsi. 

Fain. IouAiriojc, 

Soeloponut vndtUatut vndulahu (Latr.) Sugar Grove. 

Fun. Angcid®. 

Op kt t aunu t t m troNt (Linn.). No. 67 bM the following note In 
the aoeeaalon catalogue-— “ Donated by Dr. N. 8. Townahend. Said 
by him to have been taken on the Unlveralty farm.” 

Fam SoiNotD®, 

■Ba m ee u quk tqmt U meaUu (Unn.). Colombu. 
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Griggs — Vernation of Sahx 

Fun. COLUBAIDAE. 

OarphopMops amocnus (8ay . ) This specimen fs marked C. hdmae 
Kenn. The Internasal scutae are wanting. The specimen is from 
Meigs Go. Another specimen is In the collection bat wlthoat label. 

Diadophis punetatus (L.) Sugar Grove 

Heterodon platgrhmus Lat, Cedar Point Both the spotted and 
the black forms occur on Cedar Point 

Liopdtis vemalis (DeKay.). Sandusky and Columbus, 

Zamenis constrictor (Ltnn ). Hooking County. 

Ootubcr vulpinus (B and G.). The range of the fox snake, as 
given by Cope (Kept. U. S. Nat. Mun , T 98, p. 882) Is (l over the north- 
west of the Eastern district, not being known from east of Illinois***.” 
Specimens are taken from Cedar Point and vicinity nearly every 
summer. Those In the collection are from Castalia and Cedar Point. 

Coluber obsolete* obsoletus Say. Columbus. 

Osceola doOata triangula (Bole ) Columbus and London 

Natrix fasaata fasciola (Linn.). Warren County. 

Natrix fasciola sipedon (Linn.). This Is the common 11 water 
snake’ 1 of central Ohio. Specimens are from Sandusky and Columbus. 

Natrix fasdata erythrogaster (Shaw.) Put-ln-Bay. Among the 
islands of Lake Erie this seems to be the prevailing form. One 
young Natrix was taken during the summer of 1900 which resembled 
N. /. sipedon L but aside from this all other forms were erythro - 
gaiter. It may be possible that the young of these two sub-species 
are not distlnqulshable— the differences arising later. 

Natrix leberis (Linn.). Columbus and Sandusky. 

Natrtx MrilandH (Kenn.). New London and Sugar Grove. 

Storeria dekayi (Holb.). Columbus. 

Storeria oootpitomacuktfa (Btorer). Sugar Grove and Kent. 

Eutaenxa sirtalis strtali* (Linn ) Columbus. 

Eutaerm sirtahs ordinata (Linn. ), Columbus, 

Eutaenia sirtalis obseura Cope. Cedar Point and Columbus. 

Fam. Cbotalidac. 

Andstrodon contortrix (Linn.). Sugar Grove and Knox County. 

SUtrurui catenates catenate* (Raf.). Urbana. 

Fam. Taiomyohidac. 

Aspidonectes spMfer (LeSueur ). Columbus. 

Fam. KlW0flTKBNlD3 | !. 

Aromoehelys o derates (Lat.). Columbus and Cedar Point. In 
May and June, numbers of this turtle have been taken in the sand 
on Cedar Point, while depositing their eggs. 

Fam. Emydida 

Oraptemys geographUms (LeSueur.). Columbus, also taken at 
Sandusky. 
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Ckryaemy* margmata (Agassis). Columbus and Cedar Point. 
The species picta does not occur in central Ohio— at least west of 
Lloking Reservoir. One specimen has the normal three dorsal 
plates broken up Into six which alternate with each other, three 
being on either side of the median line 

Clemmy* guUalua (8©h.) Columbus And Licking Reservoir. 

Emydoidea bUmdingi Holb Columbus and Sandusky. 

Terrapins oaroUna (Linn.). Very numerous at Sugar Grove. 
Found In sand on Cedar Point. 

Sumhaky fob RnraibBa:— Families 8; genera 22; species 80. 

A PRESERVING BOX FOR PLANTS. 

Edo (Jlaahsen. 

As the time for botanists has arrived when they will depart for 
some time from their work at home And walk over fields and Into 
the forests to collect plants and flowers new to them, \ have thought 
it would be Interesting and useful to describe a box In which they 
may preserve for several days, the collected plants and keep them 
from shriveling, particularly If the same arc quite large, and exceed 
In else the usual small collecting box. As I had one made to order 
and know by experience the valuable service It did me, I do not 
hesitate to recommend it highly. It is well known that many 
druggists buy their glycerine and castor oil in five gallon can", for 
which, when empty, they have no further use. The botanist, there- 
fore, may go to such a druggist, procure two of the above cans, if 
possible of heavy tin and with flat sides, have the tinsmith take off 
their upper parts and solder the cans together, after having out out 
of each of them a rectangular piece as long and wide as necessary 
to give room for a door and after having trimmed any inside edges. 
The door is then made from the two pieces cut out, (or from a new 
piece) with the addition of several strips of tin, so that It may over- 
lap and close tightly, and of the necessary hinges and hasp to open 
and fasten the door. One of the oilginal wire handles of the cans is 
fastened in a similar manner as before on the top of the box and the 
preserving box is ready for use, as soon as it had received two coat- 
ings of asphaltum varnish inside and two of paint outside. Any 
vessel of of suitable else and containing water should then be put 
Into the box, which will furnish the moisture for the roots or the 
lower ends of the plants and at the same tune for the air surround- 
ing these. The dimensions of the box la question can easily be 
determined by the botanist himself, but for those not wishing to do 
so, I may be allowed to add, that the length of the box Bhonld be 
about twenty-five inches, the original width of the cans remaining 
unchanged. The door should commence at about three Inches from 
the bottom, reach up to two or two and one-half inches from the top 
and have a width of six or six and one-half Inches. 

Cleveland , Ohio. 
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OHIO TUMBLEWEEDS. 

John H. Sohafpnbr. 

Tumbleweeds are characteristic or wind-swept plains and dry 
prairies. As the forests are rapidly disappearing* the conditions In 
bhlo are becoming very favorablo tor the introduction and develop- 
ment of such forms of vegetation A few species are already abun- 
dant and some liko Amaranth us graeclsans appear to flourish 
better than on the prairies of the interior. The past Bummer a 
number of cornfields about Columbus were covered with very large 
tumbleweeds and during the winter a number of hedgerows were 
filled with them, presenting an appearance quite as striking as any- 
thing the writer lias seen along this line 
The following is a list of the Ohio plants which may develop as 
tumbleweeds Those with a question mark have not been seen by 
the writer to act as tumbleweeds and a few are given on the author- 
ity of Dr. W J Beal 


ANNUAL TUMBLHWKKDB. 

1. Cycloloma atripllcLfolium (Spreng.) Coult. 
2 Halflola tragus L. 

8. Amaranthufl graodsans L. 

4. Lepldiuin apetalum Willd. Beal. 

5. Trifolium procumbens L. Beal. 

8. Onagra biennis (L.) Scop. Beal. 

TUMBJVK-ORAHHKh. 

7. Panicuui oaplllare I,. 

8. Panicum fiexllo (Clattg.) Scnb. 

9. Kragrostis pectinacea (M\.) titeudl. 

10 Eragrostls trichodes (Nutt ) Nash. 

11 Kragrostis oaplllarls (L.) Nees ? 

12. Eragrostls frank il Bteud. ? 

18. Kragrostis purshu Sc hi ad. V 
14 Agrostls hyemalls (Walt.) B B. P. 

PHRHNN1AL TUHBLHWKHDS 

15. Baptlsla tfnotorla (L ) R. Br. 


MEETINGS OF THE BIOLOGICAL CLUB. 

May Mkhtinq. 

The Biological Club met In Zoological Lecture Room May 8, 1901. 

Professor Sohaft ner reported that the committee appointed to con- 
sider the disposition to make of exchangee, had had a meeting and 
appointed Professor Osborn to consider the matter further 

Professor Laudaore gave a paper entitled A Study of Passalus Cor- 
nutus. He gave the more important conclusions he had arrived at, 
after an extended study of the muscular and skeletal systems of that 
beetle. 

Mr. Griggs read a paper on Vernation In the Willows. 

Moulds and other Fungi Injurious to Foods was the title of a paper 
given by Miss Mary Dresbach. She gave a list of fiiugi found on food 
products. 
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In disowning this paper Professor Schaflber aald the mould* an of 
public Interest and many important results may be expected from an 
extended study of them. Professor Kellerman aald that moulds an an 
important factor to guard against In canning fault. It would be a gnat 
step in advance if nult could be canned and kept without Its being 
cooked beforehand. 

Mias Elms Perry gave a list of the edible fungi of Ohio. 8o far 800 
speolee have been recorded and then an no doubt many yet to add. 

Under the head of personal observations Prof. Kellerman showed 
some interesting variations In oar common anemone. A paper on this 
subject appeared in the May nnmbcr of Tan Ohio Natubaubt. 

June Meeting. 

Tbe June meeting of the club was held In Zoological Lecture Boom 
on the evening of the third. 

The editor-ln-chlef of Toe Ohio Natueaubt, Profenor Bohaffner, 
gave a financial statement for tbe year. 

The Secretary read a communication from Profeesor Kellerman. 
This communication was oonoerned with the past and future of The 
Ohio Natueaubt and an adjourned meeting was voted for its con- 
sideration. The following Invitation was received from Professor W. 
D. Gibbs, Secretary of the Omega Chapter of tbe (Society of Sigma XI: 

The Omega Chapter of the Society ot Sigma XI cordially invites the 
members of the Biological Club to be preeent at tbe final meeting of 
the Chapter, In the Physical Lecture Room, Saturday June 8th, at 11 
o'clock a. in. to hear a lecture by Profusor Charles F. Mabery on tho 
subject: “The Petroleum Industry: Its Rapid Expansion ana Future 
Promise.” 

Dr. Bownooker delivered an instructive paper on “ Oil and Gas in 
Houthesstern Ohio." Tbe flint oil well In that region was drilled about 
1860 at Maxburg in Washington County. The walls In this region 
when first put down oftentimes yield 600 barrels or more dally but they 
soon decrease until the produet of the same well may be only a few 
barrels eaoh day. They are long-lived however and wells drilled in the 
Sixties are stlU producing. The oil In Southeastern Ohio bss its origin 
In the various scuds and therefore differs from that of Northwestern 
Ohio whirs all the oil te of limestone origin. 

The nieaker explained the nature or the oountry, especially in re- 
ference to the arches where practically all the oil Is located. 

H, 8. Houghton not being preeent, Professor Landscre gave a 
short outline of the subject "A Study of the Musoular end Skeletal 
Structures In the Head of a 14 mm. Salamander. 11 

A. F. Gonndt read a short paper on tbe subject "A Study of the 
Cecldomyldae and their effect* upon Vegetation." 

Tbs motion was mads end carried that when we adjourn we adjourn 
to meet In the Zoological Lecture Boom Friday evening, June Tth, at 
4 o'clock, for toe purpose of considering matters connected with the 
Ohio Natueaubt. Jakes 8. Hike, Secretary. 


With this Issue The Ohio Natueaubt completes its first year. 
The Editors to be chosen for 1901-8 will continue the Journal along 
the same lines and we trust that those Interested In the natural his- 
tory of Ohio, as well as others, will continue to give their encourage- 
ment and financial support. 

A table of contents and a title-page of Vol. 1 will be sent oat 
with the first number of VoL 8. John H. Sohaffnsb. 
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ANNOUNCEMENTS. 

With this issue the Ohio Naturalist begins its second 
volume With brighter prospects before us we shall endeavor to 
make improvements over the first volume and to give our sub* 
senbers as good a publication as we possibly can. The sub- 
scription price remains the same as last year and we send out a 
large number of sample copies of this issue, with the desire that 
when you receive your copy , if you are not already a subset iber, 
you will conclude to become one and send us fifty cents and order 
the current volume sent to your address A number of complete 
sets of Volume I , or any single numboi of that volume, are for 
sale at the regular suliscnption price Address the Ohio 
Naturalist, Ohio State University, Columbus, Ohio. 


It is suggested that we introduce a correspondence department 
into our journal To that end we announce that hereafter we 
shall be pleased to publish letters, or parts of letters, from our 
correspondents, whenever we consider such of sufficient general 
interest to our subscribers. Also, whenever desired, questions 
of importance sent in by correspondents will be answered in 
these columns. Members of the Advisory Board have promised 
to take charge of this department of the work 
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GEOPHILOUS PLANTS OF OHIO, II. 

Frederick J. Tyler. 

The uudergrouud parts of plants are often of value as a means 
of characterization, and if the plant is a weed they become of the 
greatest importance ; as the worst weeds are almost invariably 
geophytes. Very little information is given m most of the 
manuals upon this subject, and what is given is not always 
satisfactory. 



Ftgutc / 

The terms used in descubing geophytes are in every day use, 
except one — the crown. This term is applied to an herbaceous 
perennial which has but one upright stalk the first year Tins 
dies to the surface of the ground at the end of the season, but 
the short, upright, underground stem survives It then sends 
up lateral branches, which in some cases grow out several feet, 
in others only an inch or so before coming to the surface This 
branching, however, usually takes place in the Autumn and 
often the entire crown of lateral branches is formed some time 
before the parent plant is cut down by frost 

The following notes, and others, to be given later, are 
intended to supplement the note* on Geoplulous Plants of Ohio 
in the O. S U Naturalist , i si 
Hypericum ascyron L A large woody root, surmounted by a 
close crown. 
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Gentiana andrewsii Gnseb. An oblique rhizome, about 2 in 
long, with numerous fleshy roots showing root contraction 
Corallorhiza odontorhi/a ( Willd. ) Nutt A small bulb, sending 
out the coralloid roots from the base 
Lespedeza frutescens (L. ) Bntton. A long woody tap root, 
surmounted by a close crown 

Lespedeza procumbens Michx A close crownformer 
Lespedeza violacea (L ) Pars. A long tap-root aud close 
crown, sending up trom 10 to 20 annual shoots 
Lespede/a hirta (L ) Ell A crownformer 
Meibomia pauciflora (Nutt ) Kunt/e A rhi/omatous crown 
tormer The rhi/omes are slender, a foot or more 111 length, and 
branching At the point of emergence there is usually a cluster 
of annual stems 

Thahctrum purpurascens L A crownformer 
Coreopsis triptcnn L Rhi/oiue composed oi annual segments 
which aie about 1 inch m length 

Kpigaea rtpcns I„ Rhizomes long and slender, close to the 
surface of the giound 

Cxpripodium acaule Ait Rhi/ome 2 or 3 111 long, sending 
out numerous strong roots The annual growth 111 length is 
very small In one specimen examined the growth of four years 
amounted to only 6 lines 

Wuldsteima fraganoides (Michx ) Tratt. Rhi/ome 4 to 12 
in long, slender Lateral branches numerous 

Plantago cordata Lam An oblique rhi/ome of unique habit 
The rhi/omes of large plants are jj to ’i in. thick, and are solid 
foi 2 01 ^ in , but back of this the ccntci rots away, leaving a 
shell which splits up to the base In small plants it splits but 
once, forming a flat or slightly incurved ribbon This becomes 
rounded, and seems to perform the function of a root. It, 
however, dies off gradually at the posterior parts In fig 1 the 
split portion is still united near the middle of one of the specimens, 
and a portion of the posterior end is dead The root-like portion 
of the rhi/ome is much longer than the true rhi/ome. 

Plantago rugelhi Dec A short, upright rhizome. 

Plantago major L A short, upright rhi/ome 
Lobelia s> philitica L A close crownformer 
Geum canadense Jacq. A short, horizontal rhizome 


A specimen of the large Noetuid moth, Erebqs odoraLmn., 
was taken by members of the class m geology who were out for 
a field excursion on October 5th So far as I am aware this is 
the first record for the capture of this species 111 Central Ohio 
The specimen was said to be in excellent condition when taken, 
but was slightly rubbed and torn in bringiug it in. 
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NOTES ON NESTING OF WARBLERS. 

At Fort Ancient Ohio 
Ray Dbnsuors 

During the latter part of May of the present year Mr Tyler 
and myself spent some time collecting in and around Fort Ancient, 
Warren County, Ohio The Fort is situated on the summit of a 
hill rurrounded by gullies 200 to 300 feet deep, with rather steep 
sides The Little Miami River runs by on the west 

The sides of the gullies are springy and covered by enough 
bushes and small trees to make it an ideal resort for many ol the 
warblers. The most common was the yellow-breasted chat. 
Nearly every clump of bushes was inhabited by one or more pairs 
of these well named birds. Several nests weie found and two 
sets of four eggs each were taken One set is heavily marked 
with reddish blotches , the other is typical 111 coloration, but one 
egg is nearly a runt Oven birds were numerous, but no nests 
were found Kentucky warblers were abundant in the lower 
part of the gullies Three nests were found, one containing four 
eggs in au advanced stage oi incubation, one containing three 
fresh eggs and a cow bird’s egg and one nest just completed 
There was but little variation in the material used in construc- 
tion, appearance or location of the nests The foundations were 
composed of tightly packed leaves, the bases of which were out- 
ward, and a lining of fine rootlets or in one a small amount of 
horse hair 

A nest of the worm-eating warbler, containing six eggs, was 
found by Mr Tyler in a depression in the side of a bank undei a 
bush The bird sat very close and allowed us to approach within 
three or fomjeet before she would leave the nest. We were able 
to identity^!*' very certainly The species must have been rare 
111 the locality, for 110 other specimens were seen during our trip 
The nest was composed of a foundation of leaves, loosely placed, 
and lined with fine rootlets and weed stems 

The Louisiana water thrush was abundant along the streams 
One nest was found containing four young birds about a week 
old It had a foundation of weed stems and twigs and was lined 
with rootlets Its situation was 111 the side of a bank a few feet 
above the water 

A Maryland yellow throat was heard on the flats of the Little 
Miami River, and two other warblers were seen that I was unable 
to identify, although one may have been the chestnut-sided 

Perry, Lake County, Ohio 
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OHIO FUNGI EXSICCATI. 


(With Rep not of Original Descriptions ) 

W A Kellprman, Ohio State Umvirsity 

It is proposed to distribute exsiccata of the Ohio species of 
Fungi, issuing small fascicles from time to time as material may 
be available 

The original descriptions of all the species, or that given in 
connection with the first use of the binomial or technical desig- 
nation, will be printed on the labels m addition to the data 
usually giveu Complete synouoiuy will not be attempted. 

The number of copies will be limited, but it is hoped that all 
mycologists who might be especially interested in the specimens, 
and those wishing to exchange, may be furnished with the 
fascicles as they appear 

Fascicle i, containing Nos i to 16, issued November 20, 1901, 
represents the following species 

1 Aiciiliutu lmpatientui Schw , 011 Impalicns biflori Walt 

2 Aeculium porosum Peck, on Vima amencaiiA Muhl 

^ \ecidium sombuci Schw , on Sambucua canadensis L 
4. Ciutraclid sorgin (Link), on cultivated Soighum (S \ulgare Pen*.) 

5 Cintractia sorgin (Link), obtained by inoculation 
fi Cintractia sorgin (Link), on Broom Corn (S \ulgare Pers ) 

7 ~ Cintractia sorgin (Link), obtained by inoculation 
H Perouospora ariliuri Farl , on Ouagra biennis (L ) Scop 
9 Phyllu&tieta nsiminae E & K , on Asinuna tnloba (L ) Dun 

10 Puccima heliantln Schw , on Helianthus divoncatus L 

1 1 Puccinm heh ant hi Schw , on Helianthus mollis Lam 

12 Puccima mane-wilsoni Clinton, on Claytoma virgimca L 
13. Puccuiu podophylh Schw , on Podophyllum peltatum L 
14 Puccima snnlacis Schw , on Smilax glauca Walt 

13. Scptona podophyllma Peck, on Podophyllum peltatum L 
16 Ubtilago /eae (Beckiu ) Ung , on Zea mays L 

Thanks are extended to the mycologists who ha\e rendered 
advice and assistance, especially to Messrs J H Kills, J, C Arthur, 
A P Morgan, and C. G Lloyd, Acknowledgment for assist- 
ance in collecting will be found on the labels accompanying the 
several specimens. 

The labels to the sixteen specimens of the first Fascicle are 
here reproduced. 
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1. Aecidium impatientis Schw. 

On Iiupatiens biflora Walt 
Columbus, Ohio June 1 1901 

Coll W A Kellerman 

Veudium mipalieiitia Sr \ effusum m ignum expillesceiib 
peridns in eentro sparse crenatis bpondns nnjonbus luteo in vis. 
sinipheibus 

] requeue M uo in folns Impatientib mitulntne I olta bullata 
red Jit ct uiuuU lata lutcscente in centro obscunore inqunmt 
I de Sehwetml/ Synopsis 1 utigorum Ciioluiae Supertoris (ev 
cerpti) p ji Nc 44a (1S22) 


2. Aecidium porosum Peck. 

On \icn aiutncana Mulil 
Lakeside Ottawa Lo O May 17 1901 

Coll W \ ktllerman 

\ecidnmi porosum Ik Spots none tups crowded deep 
seated broid wide mouthed occnp>ing the whole lower surface 
of the leaf to whu h the> v,i\e a jjurous appt iraiite spores or m^e 
colored sulvingi lur uc S 001 null in length Botanical t a/ 
ttte 3 34 \pril 1 


3. Aecidium sambuci Schw. 

On Sunbuuts cinailcnsis L 

Columbus, Ohio June 24 1901 

Coll W \ Kcllenuan 

Aeeidium sambuci S/ V nnculneforme maguum crassum 
f dii coiitoruuens lurintium exalbicans ptndns nunutis spot ulus 
que BiniphciDUs palhdis 

lu folux inpnnns nrt \enas mqores et in petiolis bambini 
C inadensis 1 olia eontorquet Color aurantio croceus pcridia 
sparsa puhere pdlido luteseente dbo I, de bchweinitr S>nop 
sis rungorum Carol lime buponons (excerpta) p 41 No 441 
(1S22) 

Diagnosis ulterior aequena [sub nom Caeoma subgen Aecul 
luui sambuciatum] C macuhs in tumescent! bus saepc maxi mis 
(1 t 2 unciahbus) in petiolis pallescentibus Pseudoperidus inag 
uih crebns eli vatis aurantiacu aut palhdis, margine fusco Spo 
ndiuaurantiofulua decolorant) hub In foliis omnia multo minora 
— pseudopendiis densim aggregaha J de Schw emit/, Synopsis 
Pungorum in America Bo real 1 media degentium p 294 No 2897 

(1834) 



Ohio Fungi Exsiccati. 


i37 


4. Cintractia sorghi (Link) 

Sponsortum sorghi Liuk Ustilago sorghi (Lk ) Pass 

Ou cultivated Sorghum (Sorghum vulgare Pers,) 
Columbus, Ohio September 15, iyoo. 

Coll. K J Tyler and () K Jennings 

“ Sponsormm sorghi. Sp acervis oval 1 bus, spondns globosie 
nigns gernnnum 

“Ihagn Substantia fannosa gcnuinum Sorghi vulgaris pn- 
mum nmis \ams aeparatur ita ut sennna luent Turn spondin 
onuntur, usque duni tola com pages interior germnus in spondm 
dilapsa sit hxt recount quoque glumac 111 apiubus ramulorum 
paniculat, spondia et paites flons niulilab continentes Sub micro- 
scopio coniposito acem coiupacti conspiciuntur, aqua adfusn noil 
riifnuentis, e quibus flot 1 1 simplices aut bctnel ramosi exeunt tenues 
scptati, pauci tantumesmgulo acer\o Spuridiacomprtssisacems 
in couspectuni prodeunt cxacte gloliosa bat magna, minora majoii- 
bus lntertuixta n II K Link in Lmn£ Speuw PlanUrum, 
e 1 h6 


5. Cintractia sorghi (Link) 

Sporisomun virgin Link Ustilago sorglu (Lk ) Pass 
On cultivated Sorghum (Sorghum wilgare Pers ) 
Columbus, Ohio. Novemlier ro, 1900 

Coll W A Kclleniiau. 

Supplement to No \ 

Obtained by lnoLiiliiliug the Sorghum seed with smut spores. 


6. Cintractia sorghi (Link) 

Sponsonum sorghi Link Ustilago sorghi ( Lk. ) Pass 
On cultivated Broom Coru (Sorghum vulgare Pers ) 
Columbus, Ohio. November 21, 1901. 

Coll \V A kellerman 

Supplement to No 4 

7. Cintractia sorghi (Link) 

Sporisonum sorghi Link, Ustilago sorglu (Lk ) Pass. 
On cultivated Broom Corn ( Sorghum vulgare Pers ) 
Columbus, Ohio November ai, 1901. 

Supplement to No 4 

Obtained bv inoculating the Broom Corn seed i*ith the Sorghum 
smut. 
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8. Peronospora arthuri Farl. 

Conidial stage 

On On-igri biennis (.L ) Scop 
Columbus, Ohio June 5 1901 

Coll W A kellerman 

P artliun n sp Comdiophort s nther short and ngid sev 
eral times dichotomous Tips rather short ami rigid Cunulii 
broadly ellipsoidal obtuse 32 26 nimm by 19 mmm slightly violet 
tolorea Oospores Hrge dirk brown 51 \2 mmm in diameter 
exosporc covered with sliort blunt papillae W G Farlow 
botanical Ga/ette ft ,15 October 1SN5 


9. Phyllosticta asiminae E. & K. 

On Asinmia triloba (I* ) Dimal 
West Utxandria Preble Co Ohio Julj 4 1901 
Coll W A Kellernian 

PhyllostiOu asiunnae I &. K Spots pale bn wmsh of irrcg 
ular shape (' icm ) borduxd bv a distinct dirk raised line 
peri tiled 1 subglobose (leepl) immersed their apices Imrcly visible 
on the upper surface of the leaf scattered ick ijomniui diam 
spores yellowish with n shglitlv greenish tinge oho\ate 79x56 
mmm The tmtman \ ituralist 17 1165 Novembei, 18K5 

10. Puccinia helianthi Schw. 

On Helianthus di\aricatus L 
Columbus Ohio October 10 1901 

Coll W A kellerman and F J Tyler 

Pnccima helianthi S/ P minor orbicularis aggregate nigra 
apondus glolioso ovahbus Inlotulanbus longisaime pedicel labs 

In plunmus Hehanthis vulgaris bpondia fuaco lutea ped 
leello albo pellucido I dc fechweimt? Synopsis Fungonitu 
Carolinae Supenons (excerpta) p 47 No 495 (1S23) 


11. Puccinia helianthi Schw. 


On Helianthus mollis Lam 
Sauduslcj , Enc Co , Ohio September 17, 1901 
Coll W. A Kellerman 


Supplement to No 10 
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12. Puccinia marie-wilsoni Clinton. 

Aecidial stage 

Caeoma [Aecidium] claytoniatum Schw 
On Claytonia virgimea L 
Arlington, Hancock Co , Ohio May i, iyoi. 

Coll W A Kellcrnmn 

"C A Clfl>touiJtum, I, v S C ftre simple v cl sine nmeu la, 

■otcupans lota folia Vseudnpendua Intis sjwrMs Spondus auran- 
tiacis ” I, dc faLhweinitz, Synopsis Fungoium in Amenta Bo real l 
media degentiuui, p 294 No 2892 

13. Puccinia podophylli Schw. 

Aecidial stage 
Accidiiim podophylli Schw 
On Podophyllum peltatum L 
New Plymouth, Vinton Co , Ohio May 10, ryoi 
Coll \V A Kellerman 

"Aecidium podnph)lh S/ A innxunum orbuulare dcniuiu 
cfTiibum fla\n-aureiini trnssiswnuni, hpondns sulxlevatis bilotu- 
laribus 

" Folia et rallies I'odopliyHi saepc ingenti clndt late longequt 
tegit, colon; pukhio oculos allicirns ” h do ScliweimU, Synopsis 
PutigorumCarolinae Supenons icxterpla), p lo No 435 ( 18221 

14. Puccinia smilacis Schw. 

Teleutosporcs only 
On Smilax glauca Walt 

Mineral Springs, Adams Co , Ohio Oct 30, n)oo 
Coll W A Kellerman 

" IHitunia smilacis Sz P major con flueindiffomnsetstel lata 
mgro-lusca 

“111 bnnlace rotundifoha omnia folia sul>exhKcata occupat “ 
I, de Schweinitz Synopsis Fungorum Cnrolmae Super ions (e\- 
■cerpta), p 46 No 494 (182a) 

15. Septoria podophyllina Peck. 

On Podoph\ Hum peltatum L. 

Columbus, Ohio June 9, 1901. 

Coll. W. A, Kellerman. 

"Septona podophvllma Spots large, indefinite, redduJi- 
brown , penthecia epipin lions, few, clustered on or near the center 
of the spot, pallid or blackish, slightly prominent, collapsing when 
dry , spores filiform, \anabte in length, straight or slightly curved, 
000H. 0015 of an inch long ” Chas H Peck Botanical Gazette, 
A 170 June, 1879. 
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16. Ustilago zeae (Beckm.) Unger. 

Lyeoperdon ?eae Beckm. 

On Zea may s L 

Columbus, Ohio September 30, 1901 

Coll O K Jennings 

For full aciount of the synonoiny with citations and notes 
see J C. Arthur, Botanical Gazette, 33 jb, from which the follow- 
ing is taken 

To the tianslation l>y J oh a mi Beckmann of Tillet's account 
of tlie species contained in the Royal Academy ot Puns, 1776, where 
it it* sUted that, “Son dernier effet tousiste A coiivertir cctte excrois- 
saucc cn une poiihsi^re noirAtre tl .isscz seniblhble A celle qm sort 
du lycoperdon ou \essc de loupe " — a foot note is added by the 
translator proposing the bmonmd designation, as follows 

** Metner Meynung nat_h, 1st das luer beschnebenc Gewaechs 
allerdmgs cm SUuiWnwatnm (lycoperdon) und 7war cine Species 
jmrasiticfl, deren in Lin Syst Nat schoii drey befindlich sind, 
unter welclien also dieser Art, etwa unter dein Nuuien lycopcr 
zeae cm Plat/ an/uweiseu wdtre ** J H, 1 ! an noveri sihes Magn- 
/lii, 6 13 V 1 


HELPS IN ENTOMOLOGICAL STUDY. 

Peisous who are anxious to learn something ot the habits of 
insects are often at a loss to select reliable books Some recent 
additions to the list formerly a\ ailahlc will make this task less 
difficult The 41 Insect Book,” by Dr L, O Howaul, published 
bv Doubleday, Page & Company, co\cis the groups of insects, 
exclusive ot the buUii flies, moths and beetles It gives figures 
of a large number ot species, some of tilt 111 in natural colors, and 
while some of the figiues fail to gne all the detail nccessury for 
the exact identification of speues, most ot them are very 
satisfactory The keys, descriptions, typical life histones and 
directions for making collections, are written especially for the 
class ot students who do uoL have access to specific collections, 
libranes or instruction 

Another book ot great interest at the present time (also by 
Di Howard) is entitled €t Mosquitoes, How they Carry Disease, 
How they Live, How they are Classified, IIovv they May be 
Destroyed” This deals in a remarkably clear and attractive 
manner with the habits of mosquitoes, their breeding grounds, 
the different species aud tlieir distnbution, their relation to 
malana and yellow fever, and the measures by which their 
numbers may be reduced It furnishes incidentally a most 
excellent guide to the methods of life history study for aquatic 
insects It is published by McClure, Phillips & Co — H. O. 
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AN ABNORMAL SALAMANDER. 

(Explanation of Figures ) 

K B WrU.lAMSON 

Mr John Rusm dunng the past summer collected a newt, 
Diemyctelus viridescens, Raf , 11. ar Salem, Ohio, with a filth 
loot growing from the dorsal surlacc of the left thigh, as shown 
in figure 1 The newt is a young one, 48 millimeters in length 



The left lemur is slighth longer than the right, and is shown 
much enlarged at figuio 2 111 anterior \iew Near its middle is 
a section ot cartilege which allows of the femur bung bent 
slightly 111 am direction Tendons from the fifth foot pass to 
the femur at this point Figure 3 shows a much enlarged draw- 
ing of the skeletal elements of the foot fiom dorsal view The 
salamander was kept alive for some time but so far as was seen 
made no use of and exercised no control over its extra toot I 
am indebted to Mr Rusm for the pnvilege of examining this 
interesting specimen which he lias donated to the Salem High 
School Museum, 


THE SUMMER S WORK AT SANDUSKY. 

The work at the Lake Laboratory at Sandusk) the past sum- 
mer was very' encouraging and indicates a steads growth 111 this 
branch of university work Aside from a number of instructors 
and students from the Departments of Botany and Zoology and 
Entomology ot the University, there were in attendance lepre- 
sentatives of a number of other Ohio colleges aud high schools 
Courses in General Zoology, Botany, Entomology, Invertebrate 
Morphology, Embryology and Ornithology were given. Collect- 
ing trips to different portions of the bay, the lake shore, and the 
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country adjacent to the laboratory were productive of many 
interesting objects for study, and reports on some of these will 
appear in later numbers of the Naturalist. Special excursions 
to Castaha, Lakeside, Kelley’s Island, Put-in- Kay and Green 
Island were not only enjoyable, but furnished much of profit in 
the way of collections One of the most appreciated feature was a 
visit to the U S Fish Commission Hatchery at Put-in- Bay, which 
furnished an opjiortunity to watch the plankton work done on 
the Shear Water under the direction of Prot. H B. Ward 

A senes of Friday afternoon lectures on biological problems, 
with titles, “ Adaptation in Animal Life,” “Aquatic Life / 1 “Air- 
hrcatlnng Animals,” “Some Phases of Evolution,” “Some 
Problems in Applied Zoology,” “ Mimicry and Protective Resem- 
blance in Nature,” were given b\ Prof Osborn, and one on 
“ Natural Selection,” by Prof Landncre 

THE MAXIMUM HEIGHT OF PLANTS III 

John H Schamnkr 

During the past summer, the plants mentioned below were 
measured by the writer in northern Kansas A number of species 
giew tar lieyoiul the height mentioned in our manuals, although 
theie was a very severe drought the entire summer The height 
giveu probably approaches the maximum in but few cases and a 
letter growing season might produce a very noticable increase in 
si/e The measuicments art given in comparison with those ot 
Britton and Brown’s Flora 
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THE BIRDS OF CEDAR POINT, SANDUSKY. 

R B Baird 

The following list of birds I observed on Cedar Point within 
two miles of its extremity, from July 30th to August 20th, 1901, 
while a student at the () S U Lake Lalwratory The list is 
not so complete as it might be I found the birds I did for the 
most part in shoit daily visits of about an hour each, generall} 
in the afternoon One whole day I spent on the Point and two 
halt days With oue exception, that ot the American Herring 
Gull, I think all the species named nest 111 the neighborhood of 
Cedar Point. The list ought to be much extended by going 
over the part nearer the mainland. I think at least fifteen or 
twenty moic species ought to lie found there as summer residents 
I rode from Oberlin to Sandusky several times and the 
additional species I saw in Krie count} I shall add in a list by 
themselves The most noticeable of these were the Hank 
Swallows They were in immense flocks along the road from 
Sanduskv to Huron Sometime-, as many as five hundred would 
alight on two lengths ot telephone wiic 

The Long-billed Marsh Wrens were quite common all the 
time 111 the reeds to the west of the Point They were not 
singing, however, aftei August 5th The swamps upon the 
Point supplied many of the shore birds I11 a flock there weie 
generally Hartramzan, Pectoral, Spotted and Seimpalmated vSand- 
pipcrs, Semipalmated Plover, and Killdeers It was a common 
thing during the last week to hear the Coots m the marsh west 
of the Point Pied-billed Grebes were also tolerable common 
there The Paid Eagles were probably a pair which had a nest 
nearer the mainland The American Bittern I quote on the 
authontv of Mr. Field, of Dennison College 

I use the order of the latest A O V check-list The 
following abbreviations 1 add after each species C.— common , 
Tc tolerably common , Fe -few , figures indicate the exact 
number seen 

CEDAR i'OINT BIST 

6 Pied-billcil Grebe, Fodil)inbus podueps Tc 
51a American Ifeniiig Gull, karus nrgentatus bnnthsoninniis 1 
70 Common Tern, Sterna hu undo C 
77 Black Tern, Hydrochehdon mgra sunuamensis Ke 

190 American Bittern, Botaurus lcntigmosus Fc 

191 Beast Bittern, Ardetta cxilis Fe 

194 Great Blue Heron, Ardea herodms Tc 
201 Green Heron, Anlea vircscens Tc. 
aia Virginia Rail, Rallua virgimanus Tc 
2x4. Sora, Porrana Carolina Tc 
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22 1 American Coot, Pulica ament ana Tc 

22b \mcnuin Woodcock, Philobeln minor. Fe 
239 Pectoral Sandpiper, Tnnga maculata Tc 
246 Seim pal mated Sandpiper, Ereunetes pusillus Fe. 

24S Sandcrhng, Cahdm nreuana Tc 

261 Bartramiau Sandpiper, Bartramia longicauda. Tc 

263 Spotted Sandpiper, At titis macula na C 

273 Killdccr, .Egiahlib \ocifera 1'V 

274 vScinip.il mat etl Plover, Jigialitib seimpn Inula Tc 
2Sy Bob-white, ColiiiUB urgmianus Fc* 

316 Mourn in g Do\e, /eunulura inncrour.i Pe 

331 Man.li Hawk, Circus liudsonms Pc 

333 Cooper’s Hawk, ^ccipiter coopcn Pc 

3S2 Bald iMgle, IInlta;tus leucociplmlus 2 

364 A merit an ()spic>, Pandiou lialiactus carol mcnbis I 

3.S7 A cllow-billed Cuckoo, Cocc>/us ameru inns Tt 

^S,s Blutk-lnllccl Cuckoo, Cocc \/us er\ Ihruphthalmus Tc 

390 lScl ted Kinglislier, Ccr\ It* ak von Tc 

393 Hairy \\ oodpcckei , Dryobates \illosus le 

39 p lkjwuy Woodpeiker, I>r)obnteh puliescens uicdianus Fe 

lob Red bended Woodpecker, Melancrpcs en 111 roc c phalli s C 

1 1 2(7 Northern I Inker, Cola ptes a lira tus lute us Tc 

I23 Clnmne\ Suit t, Chat lira ptUgua C 

42.S Ruhe-throatc tl Hummingbird, True lulus colubns Fe 

44 \ Kingbird, Tynmmis ty ran mis C 

tS2 Ciested I ly catcher, M\iaitlnis c mutiis Fe 

461 Wood IV wee, Contopus urens C 

463 Green -crested Flvcatt her, Uinpnlonax virescens Fe 

477, Rhu Ja\ C\auocitta cristnta C 

tSS Amenc.iu Crow, Conus americanm Fe 

494 Holioliiik, Italic hoii)x 013m orus Tc 

495 Cow bird, Molothrus ater Pc 

49H Rtd- winged Blackbird, Agclams pliamceus C 
306 Oicliard Oriole, Icterus apuriiu. 1 
507 Baltimore Oriole, Icterus galhula Tc 

Bronzed Gmckle, k>uiscalus quibcula a-ueus C 
529 Ament an Goldfinch, Astragali nus tristis Tc 
563 Field Sjwriow, hpi/ella pusilla Fe 

5H1 Song Sparrow, Melospi/a melodia Tc 

5S7 Towhee, Pipilo erythroplilh dnius |«*e 

593 Cardinal, Cardinalis cardinalis Fe 

398. Indigo Bunting, Cyanospi/.v cyanea. C 
60b. Scarlet Tanager, Pirauga erythromcLia Fe 
61 1 Purple Martin, Progne subis C 
613 Barn Swallow, Hirundo erythrogaater C 
616 Bank Swallow, Clmcola npona. C. 

619 Cedar Wax wing, Ampehs cedrorum. C. 
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•624 Red-tyt<l Vireo, Virco olivaceous C 

627 Warbling Vireo, Virco gihua T c 

636 Black and White Warbler, MiuottlU varm. Fe 

652 Yellow Warbler, DcndrouM estiva C 

6S1 Maryland Yellow- throat, Ocothh pis trill ms Tc 

6 * 3 - Yellow-breasted Chat, lcUriu \ iretis l f e 

687 American Redstart, Sclophngn ruticilla Fc 

704 Catbird, Gnleoscoptes carol meiiMs Tc 

705 Brown Thrasher, lhuporhym bus rufus Tc 

718 Carolina Wien, Tliijotlinnis luilovu lanus he 
725. I/Oiig-billed Marsh Wren, Cistuthoms paluslris Tc 
727 White- hi existed Nuthahh, Sitta caiohuinsis Fe 

731 Tufted Titmouse, Pauls Imoloi Pc 

735 Chickadee, I'arus atricapdlus I e 

755 Wood Thrush, H>locichln music linn 1 e 

756 Wilson s Thrush, IIjloi 11 hla fuscescens l\ 

761 Ament an Rohm, Merida niigratoria 1 e 
766 Bluebird, Sialia sialis l\ 

ADDITION \L FRI K U )1 NT\ MST 
360 Amencati Jsjwrmw Hawk, lsilco bpar\enus he 
.373 Screech Owl, M eg n scops asio Fc 

501 Meadow lurk, Slurnella liiagnu le 
540 Vesper Sjmrmw, Pooc.ites gm milieus Tc 

546 Grasshopper Sparrow, \nimod ramus 6a\aniiarum passennus To 

560 Chipping Spunow, Spi/ella socnlis Tc 

617 Rough- winged Swallow, Stilgidopkryv sern pc mils Tc. 

622 Doggerlitad Shrike, Lnmus UuloMcidnus he 
721 House Wren, Troglod\tes Acdon Tc 

Oberlin, Ohio 


MEETING OF THE BIOLOGICAL CLUB. 

The Biological Club met 111 the Zoological lecture room on the 
evening of Octobu 7th, at se\cn o’clock Professor Osborn pre- 
sided over the meeting 

The minutes of the June meeting were Had and approved 
The evening was given to reports on jiersonal work and obser- 
vations of tlie summer 

Professor Prosser rejiortcd that he had spent part of the sum- 
mer in northern Ohio He visited points along the Cuyahoga 
and Rocky rivers, and studied the outcrops of the conglomerate 
at Boston Ledges, Little Mountain, Thompson Ledges, Nelson 
Ledges and at vSharon m Pennsylvania 

Professor Kellerman collected a quantity of material in the 
Gauley Mountains of West Virginia, adding a number of plauts 
to the published list of that state and securing a few that appear 
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to be new to science. He also collected several hybrid oaks in 
Ohio, and some specimens of Gratae# 11 *) which Dr. Sargent of the 
Arnold Arboretum pronounces new species A number of species 
ha\ e been added to the published state list of Ohio 

Professor Mills gave a report of the opening of a prehistoric 
mound in Ross County just outside the town of Chilhcothe. A 
number of skeletons and some very valuable material were obtained 
for the collections of the Ohio Archaeological and Historical 
Society. 

Professor Scliaffncr spent the summer 111 Kansas He talked 
interestingly of a visit lie made to the Pottawattamie Indian 
Reservation, and showed a senes of photogiaphs procured dunng 
a short stay among these interesting people Scientific investi- 
gations were made on several subjects, among which the follow- 
ing may be mentioned " The Self-pruning of Trees . “ “The 
Distribution of Cacti and Ferns 111 Kansas , “ “ The Maximum 
Height of Plants,” and “The Timber Conditions of Kansas “ 
Professor Landacre gave obser\ ations on the coccoon-spinning 
and egg-laying of the common garden spider 

Mr Morse mentioned procuring a vv ater snake v\ ith thirtv -three 
young Also that the blowing viper, Heteiodon platyrhinus, has 
some peculiar habits while in confinement One specimen if 
teased would go tlnough a senes of contortions and eventually 
come to rest lying on its buck If all w as quiet then it would soon 
take up its normal attitude, but if touched, or someone made a 
noi'-rf- it was likely to turn over on its back again 

Professor Cook spoke regarding the advance of plants in rock- 
quarnes Monocotvls and wallows are mostly bi ought in by 
water, while chcotvls are more often brought 111 by wind The 
monocotyls are the fust to appear as a usual thing In the 
particular quarrv in mind sycamores and wi Hows weie the only 
trees oliserved 

Mr Bridwell spent the summer 111 Kansas, where most of his 
time was spent in collecting plants and insects The dry weather 
appeared to have its effect, as collecting was not as good as it had 
been in former years 

Professor Oslioru showed several photographs of tracks made 
by various animals on the sand ot the lake beach at Sandusky 
Also other photographs of scientific interest, among which may 
be mentioned the flue glacial grooves of Kelly's Island, and the 
nest of a red-bird containing three young 

A proposition to hold the meetings of the club in Orton Hall 
foi the coining year was accepted 
The November meeting is the annual meeting, at which new 
ofiicets are elected, therefore a committee on nominations was 
appointed Professors Schaffner, Prosser and Landacre were 
appointed by the chair 

James S. Hine, Secretary. 
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MEETING OF THE BIOLOGICAL CLUB. 

November 4th. 1901 

The Biological Club met in Orton Hall and was called to order 
by the president, Prof Osborn. As it is customary to elect new 
officers at the November meeting each >ear, the Nominating 
Committee presented the following names For president, Mr 
Mills, for vice-pi esident, Mr. Morse, for secretary Mr Tyler 
l'iof Lazeub> moved that the secretary be instructed to cast the 
unanimous hallot of the members pieseut for the names proposed 
Carried Messrs J 0 Bridwdl, M T Cook and Harve> 
Brugger were elected membeis 

The retiring president, Prof. Osborn, presented a very inter- 
esting address, an abstract of which follows ■ 

SCOPE OK MODERN BIOLOGY 

It has been the custom in this society, following a mandate 
ot its constitution, for the president on retiring from the chair to 
give an address, and it is presumed that such an address will 
either bring to your attention the results of some special investi- 
gation, summarize the work in some field of research or outline 
the progress and problems with which biology has to do 

When a year ago you were so kind as to honor me with this 
office, two things I think came especially to my mind ; one the 
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success of the club particularly in the new enterprise of publish- 
ing a journal , the other the duty, honor and privilege of pre- 
paring an address toi this occasion I presume you have all had 
the experience of contemplating some distance in the future a 
certain duty, debuting the most suitable theme or method, and 
perhaps seen the tune grow shorter and shoi ter with little real 
accomplishment If I were to enumerate the \ anous topics that 
have come to my nund as suitable foi this occasion it would 
exhaust quite a part ot our time , if I could reproduce the 
current of thought that has flowed from time to time along the 
pathways of such topics, I am sure you would experience a 
weariness that I should regret to occasion 

The parts of biology which we may make thoroughly our own 
are \ery tew It may be profitable, therefore, occasionally to 
take a general suney of the field to see what its sphere of influ- 
ence may be, what phases ot life are lietng nd\anecd by its dis- 
coveries or by- the distribution of knowledge which follows It 
has seemed to me theufore that it would be appropnate this 
evening to attempt vane such survey ot biology , even though it 
be fragmental y and inadequate 

For convenience 111 aiiangcment we may group tins survey 
along the lines of practical applications ot service to mankind, 
such as occur 111 medicine, agueultme and kindred industries, 
domestic and social life, and those which have to do with the 
acquisition ot knowledge and with education 

Applications of biology in medical science, 111 agricultuie and 
in domestic life have 111 mam cases assumed such intimate and 
essential tlminctei that we often look upon them as applied 
sciences more than 111 am other wav 

While biology has been the foundation of all rational systems 
of medicine and the constant servant ol this most beneficent of 
human professions, the forms of its uses and the wide reach ot 
its service have so increased m leccnt years that w T e almost have 
excuse 111 feeling that it is a nuxlern acquisition 

Could tile ancient disciples of Ksculapius, with their views of 
physiology and anatomy, have seen the present sco]>e of these 
subjects and the marvelous results in cure and control of diseases 
by the discoveries and applications 111 bacteiiologv, I doubt if 
they would have iccogm/ed it as any part of their biology. Still 
harder would it have been to appreciate the relations of malarial 
parasite, mosquito and man whereby a serious disease 111 the 
latter is occasioned Intimate relations ot two kinds ot life, as 
evidenced 111 the common parasites, must have been familiar from 
early times and their effects duly recoguized, though their means 
of access and necessary life cycles were long misunderstood But 
such relations as are found to exist in the production of malaria, 
Texas fever and yellow fever have been so recently discovered 
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that we count them among the triumphs of our modern science. 
Indeed the discovery of such a relationship may be considered as 
having Seen impossible until the methods of modem research and 
the basis of knowledge as to life conditions were acquired, and 
which made it possible to put the disjointed fiagments together 
With the fragments thus related the riddle seems so simple that 
we wonder it was not solved liefore, but we must remember that 
11 is knowledge which makes knowledge possible 

These direct advantages 111 medical science are howe\er but 
part of the great gift to modern methods of disease control, for 
the possibilities in the control of disease by sanitation, quaran- 
tine, vaccination, etc , and other methods are all based on 
biological data 

In speaking of these recent acquisitions I would not disparage 
those* important, in tact essential subjects of longer growth 
Modern medicine would be a fragile structure without its basis of 
comparative anatomy, ph\siology, matena medica and therapeu- 
tics, wlucli have foi long years fumMied a basis for rational 
methods m surgery and medication 

With all this knowledge at hand it is grievous to observe how 
general the delusion that disease may lie eradicated b> some much 
emblazoned nostrum, that some \ile ‘Indian compouud " will be 
thought to have more virtue than the most accurateh proper* 
tionecl prescription which icpresents the l*?st that modern science 
can do 111 tlic adaptation of a particular remedy to a particular 
ailment That the patent medicine business is a most gigantic 
fraud and cuise will I believe be granted by c\er> scientific man 
who has made himself acquainted with the subject Its immense 
profits are attested by the squnie miles of advertisements that 
disgiaccthc modern newspaper and magazine Fortunes made 
from the fortunes sjient 111 such advertising, along with the com- 
missions to the lesser dealers, are draw'll from a credulous people 
who not only rccenc no value m return, but 111 most cases doubt- 
less are actually lnjmed as a result 

That no student of biolog\ can be deluded b\ such prepos- 
terous claims as characterize these compounds, in fact by any 
sj stem of cuic not based on sound biological principles, seems 
only a logical result of his training I do not recall ever seeing 
the name ot a biologist among the host of those who sing the 
praises of some of these rotten compounds Ma\ors, congress- 
men, professors, clergymen and othci presumably educated parties 
appear along with the host of those who fill this guilty list, a list 
that should be branded as a roll of dishonor I believe that 
educated men owe some measure of effort toward the abatement 
of this plague Naturally the medical profession is thought to 
be the rightful source for action, but among the uninformed any 
effort there is attributed to selfish motive. Certainly some 
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measure of reform iu this direction would be a service to man- 
kind, and while no sensational crusade may be necessary, each 
one who knows enough of the laws of life to appreciate the mon- 
strous folly of this business has it in his power to discourage it 
within the sphere of his individual influence at least. News- 
papers are mostly choked off by the immense revenue derived 
from advertising, in fact I have known some which depended 
upon this as their main source of support, and have heard the 
candid statement that they could not have existed without it All 
the more honor therefore to the few, and there are a few, which 
absolutely refuse to allow such advertisements in their columns 

That the modem physician must have a thorough knowledge 
of biology has become more and more apparent He has to deal 
with life, and life thus far at least cannot be rendered into mere 
mechanical, physical or chemical factors The activites of the 
human machine have much that must be studied from the basis 
of organic nature If we do not know all the factors or forces 
of life we do know that there is a complex or combination of 
forces radically different from any single force of inorganic 
uature Chemical affinity, physical attraction and repulsion, 
mechanical forces may furnish many aids, but the study of life 
activities must go still further To do this we must recognize 
the laws of organic life, the forces of growth and nutrition, of 
reproduction, of evolution, in fact a host of forces which have no 
counterpart in the inorganic world. 

Modem agriculture and horticulture are so dependent on the 
principles of biolog> that to dissociate them does violence to 
thought Indeed this relation has existed through all recorded 
history, but in no period has the utility of biologic laws been so 
intimately blended with all the processes ot cultivation. 

The determination of the zones of greatest productivity for 
different crops, their soil requirements, the introduction and 
acclimatization of species belonging to other faunal or floral 
regions, the essentials of animal and plant nutrition, the control 
of disease or abatement ot noxious forms of plant or animal, all 
these and more are embraced in the service of biologic science to 
agnculture in its various forms and thus to human interests. 

Among special cases cited, but which cannot be printed here 
in detail, were various plant diseases, and particularly various 
insect pests, and the discoveries which have brought them more 
or less under control. 

Aside from the sources of food supply, which come under 
the general term of agriculture, we derive many articles of diet 
from sources dependent on animal or plant life. The various 
fishery industries and oyster culture which have been so wonder- 
fully promoted by biological investigations are excellent examples 
of the service of science to mankind. Game laws for the protec- 
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tion of certain forms of life of utility to man and the possible 
sources of food from various animals or plants not yet utilized 
may be mentioned here. Clothing comes in for its share, as in 
the methods for protection of silkworms, the saving of fur seals 
and other fur-bearing animals from extinction, and the use of 
various fibre plants. The successful growth of sponges, of pearls 
and many other articles of domestic comfort or ornament are 
connected in one way or anothei with biological problems, and 
their fullest development dependent on rational measures possible 
when the biological conditions are known 

In another way thtse questions enter into our social aud 
commercial lite The rights of property in the migrant or semi- 
migrant forms of life have biologic as well as legal basis and 
some quite peculiar legal decisions would doubtless have been 
\ery different had the biology been appreciated. The classifi- 
cation of turtles as 1 vermin 1 since they are neither fish nor 
fowl may be given as a case in point Equally absurd and some- 
times more disastrous are some of the rulings hy customs officers 
whose knowledge of biology was doubtless derived from a greek 
lexicon or some equally good authority Such quarantine re- 
strictions as have been imposed upon certain products by sonic 
governments show total lack of knowledge as to the possible 
conditions of injurious transportation or else the misapplication 
of them to serve some special end. 

The exclusion of Amencan pork and American fruits from 
certain countries, the coutioveisy over the fur seals in Alaska, 
the inconsistent laws ot states or nations regarding game, ure 
some ot the instances where it is evident that the law-making 
jKwver and the agents of diplomacy need to be re enforced with 
definite biological knowledge 

But thcic is another phase quite distinct from the purely 
utilitarian Biological science opens up to us the facts of life 
and solves some ot the questions of the greatest interest to man- 
kind What is life* Whnt its origin > What are the factors 
that have controlled its development and the wonderful complex- 
ities which we observe in its distribution and adaptations > 
Are the forces that operate in the living organism merely physical, 
mechanical and chemical or are there activities inherent in life 
itself or that operate only in the presence of the life containing 
complex ? Certainly, in no other branch of science are there 
problems more inviting In no other has present knowledge 
given gi eater inspiration or greater intellectual service to man- 
kind 

Th.‘ field for acquisition of knowledge widens with each new 
discovery We no sooner gain foothold in some hitherto unex- 
plored realm than we become conscious that beyond this lie still 
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other realms, knowledge of which has been dependent on knowl- 
edge of the routes by which they may tie reached. , 

Thus structure must be known to understand function, fStld 
functiou known euables us to interpret structure. Evolmon 
could not be demonstrated until after there had been gathered 
the necessary materials to show lelations of different organisms, 
past and present But, evolution known, and vast arrays ot 
structure become intelligible Without the knowledge of organic 
distribution no laws of distribution could be framed, but without 
the explanation ot distribution afforded by evolution the facts 
are an unmeaning puzzle So, too, without an effort at syste- 
matic arrangement of plant and animal forms no fundamental 
law of relationship could have l>een discovered, but given a law 
of relationship and systematic biology assumes a totally different 
aspect. Recognition of the multitudinous forms of nature are 
but one step then in the presentation of the vast concourse in 
their proper relations 

No doubt biologists will persist till everv form of life has been 
adequately described and some means of designating it adopted 
So much may be expected trom the enthusiasm ot the systemat- 
ist Some centuries of effort must, ot course, l>e expected to 
elapse before the task is done But it is evident that the modern 
biology is much less coiicei ned m the mere recognition of these 
iiiuumerable forms of life, these remotest expressions of the force 
of evolution, than in the gaining of some adequate conception ot 
their relations, the forces ot adaptation that have fitted them for 
their particular niche in the realm of nature, their relation to the 
other organisms with winch the\ are associated and winch con- 
stitute for them a source ot support or d menace to existence 
That is, modem biology concerns itself not only with the elements 
of structure m the organism, with the means it has of pel forming 
its varied functions with the aggregate of mdmduals winch con- 
stitute its species, but goes on to its relations to all the influences 
and forces which ha\e made it what it is and which sustain its 
specific existence Less than this is too narrow a new of the 
province of biology. Here is unlimited scope for the student who 
pursues knowledge for love of knowledge 

As an inspiration to the general student the field of biology has 
always held an important place, and in these modern times its 
fascination is as potent as ever Men have attacked the problems 
of life from many different viewpoints with greatly different anu 
and great difference in preparation and method in their work. 
Some of these have sought merely for inspiration for literary 
effort, but so far as their records have been exact and truthful 
they are contributions to science, when mix'd with 41 vam imag- 
inings ’ 1 they become literature and not science, although their 
right to rank here may depend on literary uurit Every grada- 
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tion from pure fiction to pure science may be found and every 
grade of literary merit as well White and Goldsmith, Wood 
and Figuier, Kipling and Seton-Thompson, with many others 
that could be cited, illustrate this wide divergence among writers 
who have written to the entertainment and the greater or less 
profit of their readers The value of such works as these is 
rather hard to estimate, especially from the scientific standpoint 
and particularly when one is under the hallucination of a beauti- 
ful piece of literary creation They furnish entertainment and 
cultivate imagination, some of them stimulate observation and 
awaken an interest in nature, but unfortunately many of them 
contain so much that is inexact or erroneous that they may sadly 
encumber the minds of their readers 

But I would like to call attention here to what appears to me a 
fundamental condition ot scientific work and thereby a necessary 
result of scientific training Science is naught if not exact. 
Accurate observation, accurate record, accurate deduction from 
data, all of which may be 1 educed to simple, plain honesty 
Am thing else is error, not science It is not that 14 honesty is 
the best policy," but that m science honesty is the only possible 
policy Hence, scientific training should give to every student 
this one at least of the cardinal virtues, and we may claim with 
justice this ad\ antage as one of the results to be derived trom 
pursuing scientific studies, In fact the relation of science and 
biological science, no less than any other, to general schemes of 
education, has been one ot its most important contributions to 
humanity 

Btolog> has influenced modern education both 111 the matter 
taught and the method of its presentation It has gone farther 
and farther into the mysteries of nature and opened up wider 
fields of knowledge It has insisted that the student should be 
Lraintd not only in the facts and the accurate interpretation of 
facts, but in the methods by which facts ma> be obtained, thus 
providing for the continuous growth of the substance from which 
its principles may be verified and definite conclusions reached 

In recent years there has been a wide demand for the more 
general distribution of knowledge of nature, and 11 nature study " 
has had a prominent place in the discussions of educators. I 
must confess to some tear for the outcome of well meant efforts 
to crowd such studies into the hands of unprepared teachers, 
though surely no one could wish more heartily for a wider exten- 
sion of such work well done It is encouraging to note steady 
progress in this line and we should be content not to push ahead 
faster than conditions will warrant. 

Our science is an evergrowing one, and I wish to mention 
briefly some of the conditions of biological research and the con- 
ditions essential to its successful prosecution. The time has 
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passed when it is possible for the isolated individual to accom- 
plish much of anything of value in the growth of science Such 
instances as the cobbler naturalist can not well be repeated under 
present conditions, and biological workers must expect that some 
part at least of their time is spent where libraries, museums and 
scientific workers are to be found. I recall meeting some >ears 
ago in an obscure little village, with a young man who was fol- 
lowing a trade, but whose ardent love for nature had brought 
him to take up the study of a certain group of insects, and in this 
group he had conceived the idea of preparing a work covering the 
geographical distribution for the world With scarcely the 
beginning of a library, with no access to general collections, 
apparentl> with no conception of the stupendous nature of the 
task he was so ambitiously undertaking, there was perhaps little 
danger of lus discovering the hopelessness of his case He doubt- 
less gamed much pleasure and individual profit in the quest, but 
for the progicss of science, how futile such attempts Isolated 
work is often necessary, often the only way in which certain data 
can be secured, but if isolation be permanent, if it means to lie 
cut off from the records of what has already l»een done in one's 
line of study, progress is painfully slow' and results of little value 
Access then to the world’s stoiehoiises of knowledge, to libraries 
and museums where one may determine the conditions of pro- 
gress on am gi\en problem is an nnperati\e condition to satisfac- 
tory research 

Another condition almost as imperative is time for extended 
and consecutive work There aie comparatively few places 
where, after passing the stages of preparation, one may have the 
opportunity to give uninterrupted time to pure research, but 
fortuuately such opportunities are increasing 

Another factor is necessarv equipment, a condition varying 
indefinitely with the problem undertaken. Studies of some of 
the simpler processes of life may be successfully carried on with 
barely any apparatus whatever, while others require the most 
costly and complex of machinery Deep sea investigations, for 
example, are possible only with a suitable vessel and elalioiatc 
apparatus for dredging and other operations, and such expedi- 
tions as that of the Challenger, the Blake, the Albatross and 
others involve such vast outla> s that only the liberality of nations 
or of the very wealthy render them possible. 

However, the modest student without a dollar to invest in 
these expensive undertakings may have the opportunity to work 
as diligently and effectively as any So, too, the costlv equip- 
ments of marine stations, of universities, of national and state 
museums are open to every earnest worker. 

Still another condition related to the best effort in research is 
a satisfactory outlet for publication. Probably no investigator 



Dec., 1901.] Meeting qf the Biological Club . 155 

enters on an elaborate extended research without the expectation 
that such results as he may obtain, especially such as are novel 
and important to the growth of science, shall at some time be 
given a public hearing and a permanent record iu the annals of 
science However much Lhis ambition may be overworked and 
abused, it must be considered the logical and legitimate outcome 
ot research, valuable as an incentive to work, essential to the 
progress of science. 

The output of scientific laboratories is always pressing hard 
upon the organs of publication, and though we have numerous 
periodicals open to all, many society proceedings and transactions 
devoted to their membership, university bulletins intended pri- 
manly for the staff and students of each institution, still adequate 
publication facilities are often wanting Especially is this true 
regarding the suitable illustration of papers which depend largely 
on plates or drawings for the elucidation of the text Our own 
modest effort in Thk Naturalist is an attempt to meet one 
phase of this demand, but >011 all appreciate, I think, that it is 
insufficient for the needs of our own institution Some ot the 
more extended papers resulting from the w T ork of cither students 
or faculty must suffci oblivion, delay or inadequate presentation 
Evidently a publication fund is one of our pressing needs 

Opportunities for research have been much increased within 
recent years, and now it is jwssible for one to look forward with 
some assurance to a career 111 research pure and simple if that is 
his desire As many of those present doubtless anticipate such 
career, it maj not be amiss to mention some of the opportunities 
that now present Positions 111 connection with universities and 
colleges now rs for a long time past offer some of the most avail- 
able openings Fellowships, and positions as assistants with 
comparatively light duties wuth expectation that the holder will 
devote liunself to investigation that will advance his branch of 
science are offered in many places and their value is shown by 
the numerous candidates tor each position Many government 
positions in Department of Agriculture, Geological Survey and 
Fish Commission demand a high degree of training and offer 
exceptional opportunities for research 

The first few years following graduation are golden days of 
opportunity in the way of research For the majority, perhaps, 
these are the days when the greatest amount of original study 
may be possible and under conditions favoring the greatest 
productivity As time passes and duties and responsibilities 
increase the opportunity for uninterrupted work grows less and 
less. Of course original work should follow necessary prepara- 
tion but can not be postponed indefinitely, in hopes of a more 
favorable season, if the individual hopes to accomplish anything 
of value in his chosen science. Too early publication however is 
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to be discouraged. Most good things will keep for a time at 
least, and the opportunity to test and verify investigations before 
publishing is desirable. It is unwise to attempt to harvest a 
crop of glory, in scientific fields at least, before the seed has had 
time to germinate. The extremes of too hasty publication and 
indefinite delay are both to be avoided 

But this disjointed address must be brought to a close, I have 
indulged in a medley rather than pursuing a connected theme, 
but it has been in my mind to show how the influence of modern 
biology has been felt in every phase of human life and modified 
every phase of human thought It touches history and illumines 
it as a record of human activities, the modifications and adapta- 
tions of the most dominant organism of earth It touches lan- 
guage and infuses it with life as the highest evolution of all 
means of communication among animals It enters the sphere 
of human relations and we see society, government, law, as the 
most complex expression of forces operative all along the line of 
organic life 

We may gain inspiration in our work from the thought that 
our field of labor gives opportunity for the highest service in the 
advancement of human interests and the intellectual uplift of tile 
race 

The club extended Prof. Osborn a vote of thanks for his 
valuable address. 

F J Tyi.kr, Secretary 


The Ohio State Academy of Science held its eleventh annual 
meeting at the Ohio State University m this city on November 
29th and 30th. Between thirty and forty papers were given and 
the attendance was considerably above the average. On the 
evening of the 29th a joint meeting was held with the Modem 
Language Association of Ohio, which held its annual session at 
the University on the dates mentioned above The committee 
arranged an interesting and appropriate program for the evening 
and a large and appreciative audience responded. The Academy 
meetings have been held heretofore during the Christmas vaca- 
tion, therefore holding it at this time was an experiment, but 
judging from the program, attendance, and enthusiasm mani- 
fested, the meeting this year may be said to be one of the best 
the society has ever held 


It is of more than ordinary interest to be able to record the 
taking of specimens of the European ruff, Pavonc 11a pugnax 
(Linn.) in Ohio Two male specimens are in the Dr Jasper 
collection at the Ohio State University, one taken April 28th, 
1879, at Columbus, the other November i<?th, 1872, at the 
Licking Reservoir. 
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FIFTY ADDITIONS TO THE CATALOGUE OF OHIO 

PLANTS. 

W. A K&UvKRMAN. 

The plants listed below have been found growing in the State 
without cultivation. A large number of them are adventive 
species but not hitherto recorded in the Ohio list. Three of the 
names occurred in the old lists and were noted m the Catalogue 
of 1893 by Kellerman and Werner, but were discarded 111 the 
Fourth State Catalogue, published in 1899 These here referred 
to and which are below restored to the Ohio list, are Nos 68^«, 
1423 b t and 1990 # a. No. 893 a was included in L. D Stair’s 
list of Railway Weeds All the others are wholly new to the 
listed flora. While several persons have contributed to this 
increase, special thanks are due to Mr. Otto Hacker, who formerly 
as well as at present, contributed largely to a fuller knowledge of 
the State flora Mr Hacker has furnished specimens of all the 
species credited to him below and these are deposited in the State 
Herbarium The rich field for adventive species in the region 
of Painesville may lie understood when it is stated that the 
extensive and long-established nursery grounds of Storrs and 
Hamson are located at this place. 

1 a Botrychium lunana (I, ) Sw Moon wort, Painesville, Lake Co 
Otto Hacker 

201 a Apera spica-venti (L ) Beauv Silky Bent-gras* Wildstraw 
Painesville, Lake Co Otto Hacker 

201 b Airacaryopliyllea L Silvery Hair-gross. Rarely escaped Paines- 
\ille, Lake Co Otto Ilacker 

253 a. Festuca myuroa L. Rat’s-tail Ftscuc-grass Painesville/ Lake Co 
Otto Hacker 

272 a Hordeum sativum Jessen Common Barley Occasionally escaped. 

272 b Hordeum disbchum L Two-rowed Barley. Rarely escaped 
Painesville, Lake Co Otto Hacker 

470a Lenina lyclostasd (Ell ) Chev (L valdiviana Phil ) Valdivia 
Duckweed. Richmond, LAke Co Otto Hacker 

557 a Genimingia dunensis (L ) KunLee Blackberry Lily Escaped. 
Franklin Co. J H Schaffner 

557 b Crocus vernus All, Crocus Escaped Painesville, Lake Co 
Otto Hacker 

568a Limnorchis hyperborea (L.) Rybd (Habcuana hyperborea (L ) 
R. Br ) Canton. Mrs, Theano W Case 

670a Quercus alexanderi Bnttoij. Alexander’s Oak “Ohio,” N. L* 
Britton, Manual of Flora, 336 This was formerly confused 
with, or included in Q acuminata, and like the latter is not 
uncommon in Ohio 

683 a. Urtica urens L Small Nettle Painesville, Lake Co Otto Hacker. 
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754 a Acnida tamanscina proatrata Uhne and Bray Paitieswlle, Lake 
Co Otto Hacker 

762 a Portulaca grand iflora Hook (harden Portulaca Sun Plant Es- 
caped, Roadsides St Marys, Auglaize Co A Wetzitein 

775 a Lwhnis vesicana L L> chins Escaped Paineswlle, Lake Co 
Otto Hacker 

K86a Fumana parvifloiu Lam Small Fumitory Pamesville, Lake Co 
Otto Hacker 

893 c/. Sisymbrium altissuuum L Tall Sisjmbnuin L D Stair in Inst 
of Railroad Weeds Pamesville, Lake Co Otto Hacker 

894/7, Myagrum perfol latum L Myagrum Paineswlle, Lake Co Otto 
Hacker. 

92Jrf Camelina microcarpa Andr/ Small- fruited False- flax Pamesville, 
Lake Co Otto Hacker 

984/7 R11 bus neglectus Peck Purple Wild Raspberry Pamesville, Lake 
Co Otto Hacker 

985/1 Rubus phoenicolasius Maxim Japan Wiueberry Escaped from 
cultivation , conies freely from seed, and propagates by tips 
Pamesville, Lake Co Otto Hacker 

1004 <7 Potcntilla puimla Poir Dwarf Fivc-flngtr. Pamesville, Lake 
Co Otto Hacker 

1026 b Sorbus aucupann L Euiopean Mini ntnin Ash Escaped Paines- 

ville, Lake Co Otto Hacker 

1051 a Prunus mahaltb L Mahaleb Perfumed Cherry Columbus, 
Franklin Co W A Kellaruiau Pamesville, Lake Co Otto 
Hacker 

1054 a Acuan illmoensis (Mx ) Kuutzc (Desuiantliua brachylohus 
Benth 1 Illinois Mimosa New Richmond, Clermont Co 
A I) Selby 

107m Tnfohum dubium Sibtli Least Hop-Clover Pamesville, Lake 
Co Otto Hacker, 

IU91 a CoTomlla vnria L Coromlld, Axsced, Axwort Pamesville, Lake 
Co Otto Hacker 

M 23 a View augustifolia Roth Smaller Common Vetch Pamesville, 
Lake Co. Otto Hacker 

1171a Euphorbia cuphosperma (Englem ) Boiss Warty Spurge. Pames- 
ville, Lake Co Otto Hacker 

1195 a Euonymus europaetw L Spindle-tree Escaped Pamesville, 
Lake Co Otto Hacker 

1 265 a Viola odorata L English or Sweet Violet. Escaped Pamesville, 
Lake Co Otto llacker 

13016 Kneiffia linearis (Mx ) Spach Narrow-leaf Sundropa Paines- 
villt, Lake Co. Otto Hacker 

Spigelia marylandica L Indian Pink or Carohma Pink FI M 
V A. P Morgen North Madison, Lake Co D W. Talcolt 

1502 a Asperugo procumbens L German Mad wort Catchweed 

Pamesville, Lake Co Otto Hacker. 
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1 554 a Scutcllana parvula ambigua Fern aid “ Ohio,” Nultall Greene 
Co., Ii L Moseley , Montgomery Co , W IT Young , Frankl 11 
Co , K. E Bogue , Gallia Co, J W Daws 

1556a Sahta lanceolata Wtlld Lantt-leaf Sage By roadside near 
Columbus \V A Kcllerinaii 

15860 Mentha longifolm (L ) Huds Horst Mint Paint svillc, Taike 
Co Otto Hacker 

1600 a Phy satis francheti Mast Chinese Lantern Plant Escaped 
Painesville, Lake Co D W Talcott 

1609^0 Datura metclL Kutire-leat Thorn-apple Escaped. Painesville, 
Jaike Co Otto Hncker 

1611 b Kickxia spuna ( L ) Dumort (Klalinoides spuria Wet/st ) Pamts- 
ville, Lake Co Otto Hacker 

1690a Diodia tere? Walt Rough Button-weed Painesville, Lake Co 
Otto ilHckcr 

1702a Aapcnda Uex.ipliylla All AsperuU Escaped Painesville, J,akc 
Co ( )tto Hacker 

1712a Viburnum lantana L Wayfaring Tree Escaped Painesville, 
Lake Co Otto IlAckei 

1752 a Valeriaua officinalis L Garden \aleiian Escaped Painesville, 
Lake Co Otto Hacker 

17560 Amosens minima (I, ) Duiiioit LnmbSuccorj Painesville, Lake 
Co Otto Hncker 

1756 b Hypochaens glabra L Smooth Cat’a-tar Painesville, Lake Co 
Otto Hacker 

I766r Jaictuca virosa L Strong- scented Lettuce Confused with L 
aiaiiola according to Britton, being the commoner of the two 
species (A 1 ) Selby, Meeting Ohio Academy of Science, 
November, 1901 ) 

J7750 liieracium pdosclla L Mousc-onr Hawk weed Painesville, Lake 

Co Otto Hacker 

1990', a Tanacctum vulgare crispum DC Tansy Painesville, T^ike Co 
< >tto Hacker. 


BOTANICAL CORRESPONDENCE, NOTES AND 
NEWS FOR AMATEURS, I. 

Conducted by W \ Khr.r.KKWAN 

Item I, It has been asked how many species of plants occur 
m Ohio. Only a guess can at piesent be made lu the Cata- 
logue of Ohio Plants, by Kellerman and Werner, prepared 111 
1893, there were listed 1,925 Spermatophytcs, 68 Pteridophytes, 
335 Bryophytes, and 1,400 Thallephytea The Fourth Cata- 
logue, by the writer, published in 1899, gave 2,025 species of 
Pteridophytes and Spemiatophytes. While many additions to 
the previous list were included, very many species formerly 
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reported were excluded because unauthenticated by herbarium 
specimens, and others were undoubtedly extra-limital for Ohio 
Two Annual Supplements to this catalogue have been issued, 
bringing the number of species of the vascular plants, nearly all 
authenticated, up to about 2,150 The mosses, the higher fungi 
and the lichens nave been listed with some degrec'of fullness, 
but most of the other lower plants have been very incompletely 
placed on record, though large collections, only partially worked 
up as yet, arc now in the herbarium of the State University 

Item 2. Miss Ruth E Brockett, of Rio Grande, Gallia 
County , Ohio, has found the Showy Skullcap, Scutellaria serrata 
Andr , previously unreported for this State The distribution, 
as given in Britton's Flora, is New York and Pennsylvania to 
North Carolina, Illinois and Kentucky. I11 the Rio Grande 
region many interesting or new plants for the Ohio list have 
hitherto been detected by Miss Brockett, as the Fringe Tree 
( Chionanthus viiginica), the Purplish Buckeye (Aesculus 
octandra hybrida), and others too numerous to mention 

Item 3 An interesting and suggestive study has been pub- 
lished by Herman Dingier ( Muenchen ) 011 the organs for wind- 
dispersal (flug-organe) in the Vegetable Kingdom The title of 
the book is “ E111 Bcitrag /ur Physiologic der passivcu Bewegun- 
gen ini Pflan/enruch.” After describing fully the mechanics 
involved, and the methods of investigation, the author enumer- 
ates the Chic) Types of the flight organs as follows (prefixing to 
the word “flyer” the descriptive words, 1, dust, 2, granule, 
3, bubble , 4, hair , 5, pan ; 6, umbrella , 7, sail , 8, disk-twist ; 
9, barrel-twist . 10, plain-twist , u, screw, and 12, screw-twist) 

I (^roup 

1 Staubflieger, e g Micrococtus, Puffball, Spores of Mosses, Pollen 

2 Komchenflieger, e g Poppy, Species of the Pink Family, Oro- 

banchacea: 

3 Blasenflieger, e g Ironwood (Ostrya), Valenauella, Rliuacotimis 

4 Haarflieger, e g many Bromeliaeea.*, Pitcaimia, etc 

5 Napfflieger, e g Wafer Ash (Ptelea tnfoliata), Cochleospermum 

6 Schirmflieger, e g the Composite, Milkweeds ( Asclepiadacea), 

Willows 

II. Group 

7 Segelflieger, e g Cross vine and seeds of other Bigaoniarac 
III Group 

A. Schetbendrehflieger, e. g flattened seeds of the Ins, and Lily 
families. 

9 Walzendrehflieger, e g. Silver bell (Haletia), Knotwecd (Poly- 
gonum), etc 

10 Plattendrehflieger, e g Tecoma stasis. (The Allan thus type ) 
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IV. Group 

1 1 Schraubenflieger, e g. Maples, genera of Comfene, Sapindacesc, etc. 

V Group 

i a Schraubendrehflicger, e. g frmt of TJriodendron tulipifera 

Item /. The recent death of Thomas Meehan, horticulturist 
and botanist, removes from the list of active American workers 
one whose numerous, accurate and original observations contrib- 
uted greatly to the advancement of botauical science. 


NOTE AND CORRECTION TO OHIO FUNGI EXSICCATI 
W. A Keixerman 

A critical inspection of the nomenclatuic used for the first 
Fascicle of the Ohio Fungi might seem to warrant the conclusion 
that the judgment of more recent workers is sometimes ignored 
and that a too conservative course has been adopted Rut it 
should be remembered that the mam purpose is to furnish Ohio 
material accompanied b> names (occasionally synonyms) that 
were undoubtedly applied to the species represented I ha\e 
preferred to use for the Rust on Sunflower, Puccmia helianthi, 
rather than P tanaceti - recent work oil other species suggesting 
that with this also when fully studied, a physiological distinction 
may supplement the too insignificant morphological difference 
Again, I have used Aecidiuin album, which Clinton applied to 
the first stage of the Uredine found on Vicia, not ignorant of the 
tact that Dietel gives this as a stage ot ITromyccs albus — but 
should not this first be substantiated by cultures 7 It is to be 
added that through iiiadvertancy Peck’s later name (Aecidium 
porosum ) was used, hence here follows a corrected label with 
both Clinton’s and Peck’s descriptions 

2. Aecidium album Clinton. 

Aecidium porosum Peck. 

On Vicia amencana Muhl. 

Ivakeside, Ottawa Co M O. May 17, 1901. 

Coll. W A Kellemian. 

11 Aeculium album Clinton, spots none , pendiA scattered, short, 
white, the margtn subentire ; spots to! globose, white, about 0008 
inches in diameter ” Report on the State Museum, State of New 
York, a6 78 1873 

“ 'Aecidium porosum, Pk Spots none; cups crowded, deep- 
seated, broad, wide-mouthed, occupying the whole lower surface 
of the leaf to which they give a porous appearance , spores orange- 
colored, subangnlar, 0008- nor inch in length ” Botanical Gaz- 
ette, 3 -34 April, 1878 
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NOTES OF TRAVEL IN PORTO RICO. 

Robert K Grioos 

By its configuration, Porto Rico is divided into two parts very 
distinct from each other in almost evciy respect and of primary 
importance 111 all the affairs of the island The north side, which 
comprises about two-thirds of the total area, is kept constantly 
wet with almost daily nuns On the south it has been known 
not to rain for n whole year in some places On the north side 
grow r s an abundance of luxuriant, tropical \egetation, on the 
south in many localities are barren hills covered only with scrub 
brush But throughout the island there is great local variation 
in all the climatic and physical conditions 

Along most of the north ‘Jide there stretches a low, coast plain, 
out of which rise numberless, small, steep lulls This plain, 
everywhere well watered, is in most places very feitile, but in 
the Mcmity of Vega Baja it Ijccoiucs a sandy w'aste This .sand 
desert is one of the most peculiar places it lias ever been my 
fortune to \ isit There is no grass ( lurt-making grass is almost 
unknown in the tiopics), neither are there large trees E\eiy- 
whercnie low bushes not much more than ten feet tall The 
sand beneath them is bare m many places, but is covered in others 
with \anous foinis ot herbage, most of which, instead of being 
composed of desert foims, as would be expected, is made up of 
the most typical w r ater-]ovmg plants, among w’hich, Sphagnum 
(two species) and Utnculnna are noteworthy Imagine, if you 
can, a sphagnum bog shading into loose sand in a distance ot 
only ten feet w'lth no change in level The explanation of this 
peculiai fact is, howc\er, not hard to find The rainfall is so 
copious that vvlierever there is an> means of holding it, the 
hydrophytes take hold and spread, themselves acting as water 
holders when once stai ted, while 111 other places the water quickly 
soaks into the sand and leaves it ns dry as ever 

The plt|in on which this sand desert is located is separated in 
most places from the sea by low lulls It is very level and w r as 
probably once co\ ered with water out of which projected many 
rocky islands— the limestone hills of to-day These hills are a 
very characteristic feature ot the country From an incoming 
vessel they are plainly seen projecting like saw teeth all along the 
coast , from an eminence back in the country they appear to 
have no system or regularity whatever, but stick up anywhere 
sharp and nigged as though shaken out of a dice box onto a 
boaid Further inland they are closer together with no plain 
betweA, though in other respects like those of the coast 
It is as though they were eroded when the sea stood lower than 
it does to-day, perhaps very much lower; then the valleys were 
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filled up during a period when the sea was slightly higher than 
at present, whence it has receded and left the island of to-day. 
They are covered with a characteristic jungle, rising conspicu- 
ously out of which is the "Llume” palm ( Aena attenuata) whose 
graceful stem, only about halt a foot thick at the base, attains a 
height of a hundred feet, tapenng till it is only three or four 
inches thick at the top. It is nearly white and at a distance 
entirely mvisable, so that the crown of leaves looks as though it 
were floating around 111 the air above the surrounding vegetation 
Further inland the limestone lulls give way to others of red 
clay The clay, like the limestone, is very deeply eroded I11 
most places it is so continually washed down that the sides of the 
hills stand always at the critical angle and arc ready to slide from 
under the feet of the explorer Indeed it would be impossible to 
climb them were it not for the numerous bushes e\ery where 
standing ready to lav hold on Here abound ferns, Melasto- 
maceae and other plants oi humid legions Tree ferns are very 
common , the largest belong to one species of Cyathia Its 
beauty is simply beyond description Imagine, you who have 
never seen it, a trunk thirty feet tall surmounted by a crown ol a 
do/en or fifteen great leaves made up of a score or two pinnae of 
the si/e and grace of oidmary ferns and you have the compon- 
ents— not the ensemble— of the tree fern. 

This red clay region is the land of coffee Everywhere the 
novice thinks the hillside covered with jungle, which turns out 
to be only poorly kept coffee plantations The coffee region is 
coextensive with the range oi several plants Two or three 
species of the pepper family, with large peltate or round leaves, 
are found only heie , and with one or two exceptions the Melas- 
tomaceae occur only in this wet country. They are a ver> large 
group of plants common throughout the tropics, but represented 
111 the 1101 them states by the common Rhexia Its members may 
be known anywhcic by their three-nerved leaves, many of which 
are beautifully patterned and marked so that even among other 
tropical plants they are conspicuous for their beauty 

When we cross the summit wc come upon a diffeient sort of 
vegetation , cacti take the place of tree ferns, and instead of wet 
jungles we have dry sciub brush full of spiny and thorny shrubs 
with almost every soi t of prickle one can think of One who has 
never encountered them can scarcely appreciate the abundance 
and effectiveness of tiopical thorns These thickets of brush 
extend over most of the undisturbed portion of the south side 
Everywhere through them there are scattered cacti of several 
sorts ; but near Guayamlla, a few miles west of Ponce, these 
become relatively much more numerous so as to form a ventuble 
cactus desert Only here is the largest form present. It is a 
large Opuntia with a bare stem and long arms radiating in one 
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or two whorls near the top. Besides it there are several species 
of Cereus and another small Opuntia similar to the common pnckly 

S ear, together with a species of the same group cultivated for its 
esliy branches which are eaten All through this dry region 
agaves or century plants are \ery common There seem to be 
several species, but they are such terrors to botanists that it is 
hard to ttll anything about them 

From this brief sketch it will be seen what a diversified flora 
Porto Rico offers to the student There are opportumties for 
several ecological studies of surpassing intei est, and on the sys- 
tematic side the work has only been begun At present there are 
scant facilities for the student, but with the fuller occupation of 
the island by American government and customs, we nia> hope 
that some of our enterprising universities w'lll establish there a 
school of tropical agrieultuie and botany, fields now' white for the 
harvest but almost without workers 
Washington, I) C , tk toiler 30, 1901 


SALAMANDERS TAKEN AT SUGAR GROVE. 

Max Moksk 

Oil May 2 s« 1901, Prot Hine, while collecting in the lulls at 
Sugai Grove, Fairfield County, O , found a salamander under a 
piece of pine log on the slope of a lull, about a hundred yards 
irom water It w r ds, for the tune, put 111 a jar along with several 
individuals of Desmognathus tusca Raf , which were taken in, or 
within a tew feet of the rivulets which flow down the valley 
Aside from this specimen taken 011 the lull-side, all the specimens 
were found not farther than a half do/en feet from the water 
When the collections were examined 111 the laboratory it was 
found that the single specimen just mentioned differed in many 
respects from the others ' This led to investigation and it was 
found that it conespondcd closel> w r ith the description of 1). 
ochiopluea Cope. Thus, the posterior portion of the mandible ivos 
edentulous , no tubercle in caiithus ocelli , belly paler than in 
any of D. fusca taken , length nearly three-fourths of an inch 
shorter than the others , a light bar from eye to corner of mouth , 
tongue free behind , parasphenoid teeth separated behind The 
specimen was kindly examined by Dr J. Lindahl, of the Cincin- 
nati Society of Nat Hist , who is acquainted with the form. He 
agreed that it corresponded with the description of Cope. 
Whether the characters as given above are sufficient to place the 
specimen under ochrophoca is a matter hard to decide Cope 
gives the range of oclirophaea as “in the Alleghenies aud their 
outlying spurs ” Dr Lindahl lias a specimen from Logansport, 
Ind , taken November 10, 1900 
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FISHES TAKEN NEAR SALEM, OHIO. 

E B. WlI.UAMSON 

The present short list is published, not because ot any records of 
special interest, but in order that a record may be made of the 
fish known certainly from the headwaters of Beaver Creek In 
the case of fish the most logical and significant way to indicate 
distribution is certainly by streams, and a very small contribution 
to the ichthyology of the above named stream is here presented 
About three-fifths of Columbiana Count) is drained by Beaver 
Creek, one-fifth bv the Mahoning River and streams leaving the 
county to the west, while the remainder enters the Big Yellow 
and Little Yellow Creeks Beaver Creek is practically confined 
to Columbiana County, though it empties into the Ohio River in 
Pennsy 1\ ania at Smith’s Ferry, just alxive the state lme The 
relation of Beaver Creek to the Mahoning River is interesting, 
the two being in general, arcs of conceutric circlts with the 
Mahoning outside A person going directly west fiom Salem 
crosses Middle Fork of Beaver Creek first, then the Mahoning, 
and the same is true if he goes directly north or dircctlv east 
South-west of Salem the small sti earns empling into the Mahon- 
ing have not been seined From one of these Herman McCane lias 
taken a specimen ot Ichtliy »m>/on concolor which is preseivcdin 
the Salem High School collection with the othei species here 
recordtd All the other streams in close proxinntv to Salem are 
part of the system of the Middle Fork of Bea\er Creek, with the 
exception ot Cold Run, which flows almost directly south into 
the West Foik ot Bea\er Cicek, the stream thus iormed soon 
being augmented by the waters of t lie North Fork 

Seining lias been done only near Salem 111 small tributaries and 
where Middle Fork has an a\erage width oi not 11101c than ten or 
twelve feet Mr. Alliert Hayes, Mr J S Johnson and Mr 
F W Webster have helped me draw the seine Mr. Welister 
has also given me many valuable suggestions as to suitable 
localities 

1 Ameiurus melas (Raf ) Rare, only in main stream 
a Cntostomuscomtmrsoim (J^ac ) Common, main stream and Inbutanes 

3 Catostomus mgncnnb Le 8 Taken only in a small tributary 

4 Moxostoma aureolum (heS ) In a small tnbutaiy 

5 Cypnnus carpio L Only in main stream 

6 Campobtoma an omnium (Raf ). Everywhere 

7 Chroaomus erythrogaster Raf, In two small tributanes 
& Pnnephalrs promela* Raf lu main stream only 

9 Pimephftles notatus (Raf J Everywhere 
10 Semotilua atromaculatus ( Mitch ) Every where. 
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t i Leuciscua elongatiu (Kirt ). In one tributary and in Cold Run. The 
iridescent coppery red of the sides anteriorly in the living fish, taken 
in October, turned scarlet in alcohol 
12 Abramia chrysolcucas (Mitch ) Taken only in mam stream 
13. Notropis Cayuga Meek A single spetimen taken in Cold Run 

14 Notropis cornu to* (Mitch ) Everywhere 

15 Notropis rubnfrons (Cope) Taken only in main stream 

16 Notropis uuibratilis lythr irus (Jordan) Taken only in main stream 

17 Eruyiuba buccata (Cope) Everywhere 

18. Rhiniclithy* atronasus (Mitch ) .In the smallest tributanes. 

19 Hybopsu amblops (Raf ) In Cold Run 

20 Hyhopua kentuckiensis (Raf ) Taken only in Cold Run, a single 

specimen 

2i. Imbrn lima (Kirt ) Taken only in the main stream 

22 Eucalia 11 icon a tan a (Kirt ) Taken only in the main stream 

23 Amblophtes rupestns (Raf ). In main stream and one tributary 

24 Apomotis cyanellus (Raf ) Taken 111 Cold Run 

23 Lepomis megalotis (Raf ) Taken onl) in the mam stream 
26. Kupomotis gibbosus (Lin ) One specimen taken 111 a tributary , deter- 
mined by Dr, Evermann Numbers 2S and 26 probably represtnt 
one species 

27 Micropterus dolomicu Lxic Taken only 111 the main stream 

28 Boleosoma nigrum ( Rnf ) E\ery where 

29 Elheo&toma flabellnre Raf In the mam stream and Cold Run 

30 Coitus ictolops (Raf ) Taken only in Cold Run 


Mk A J Pieteks, Assistant Botanist 111 the V S Dept of 
Agriculture, lias written an interesting and useful article 1, on the 
plants of western Lake Erie 'Phis report should be read by all 
whoaie interested in the hydrophytes of Ohio, or in the flora 
and fauna of Lake Erie In addition to some introductory 
remniks, the paper treats of the plants 111 Put-in-Bav, m Squaw 
Haibor, near Gibraltar Island, 111 Hatchery Bay and 111 the ojien 
lake, and the plants of East Harbor The swamp xegetation is 
also discussed, including the plants 111 the Portage River swamps 
and in the swamps about Sandusky Bay. The ecological condi- 
tions and the ecological adaptations of the flora are treated quite 
fully, and at the end are given alphabetical lists of the plants 
studied, including angiospenns, stoneworts and desmids. 

John H. Schafknkr. 

• A J Park hr “ The Plant' of Western I nke Fne, with observation! on their l>is- 
itrbution " Bull U S Fnh Commission, iooi, pp 3779 Pl§ 11-10 
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COLLECTING TABANIDAE. 

James S Hine. 

The habits of flies belonging to the family Tabanid&e, com- 
monly called horse-flies or gad-flies, furnish much material for 
.study and observation I take this opportunity to record some 
of the notes which I have taken in the last few >ears while 
endeavoring to collect and study the local species of the family 
Although the eggs, larvae and pupce of many species have been 
studied, what I have to say in this paper pertains wholly to the 
adults Members of the family are usually taken by every ento- 
mologist who does general collecting, but as a usual thing males 
are seldom taken, 111 fact this sex is so poorly represented in 
collections that 110 key has been published tor identifying the 
males of our American species The student must use the kej 
to the females as far as possible and guess at the rest I11 very 
many cases the male is not even described, so that sometimes, 
when the sexes are unlike, they can be associated only by obser- 
vations m the field By careful collecting and oliservation we 
have procured practically all of our local species in both sexes, 
and the derived benefit, satisfaction and enjoyment have paid us 
fully for our time and pains 

In the first place the mouthparts of the two sexes are differ- 
ent — the male lacks the mandibles which are present in the 
female This makes it necessar> for them to procure their food 
from different sources, the male obtains his from flowers, while 
tile female lives by puncturing the skin and sucking the blood of 
warm-blooded vertebrates Thus it is evident that during the 
tune spent m procuring food the sexes cannot remain together 
From an economic standpoint the female most concerns the 
student and she is often taken for study without an attempt being 
made to procure the male 

At this point I can say collect females around lioises, cattle and 
other animals, and males 011 flowers , but this is not enough, for 
knowing the general habits of insects we are certain that there is 
a common ground where the two sexes may be found together 
One finds this common ground in the vicinity of water, where 
tlieir transformations take place and where their eggs are laid, 
also m various other places, which we shall take occasion to dis- 
cuss as we proceed 

The females of all our local species of Chrysops with Tabanus 
pumilus and nivosus come buzzing around the collector in num- 
bers, and at such times may be taken easily with a net. Other 
species of Tabanus come near euough that the sound of their 
wings is recognizable, but are so active that it 19 almost impossi- 
ble to procure them. 
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During the time the female is ovipositing the male is often 
sitting near by on the foliage. At Georgesville, Ohio, June 4th, 
I observed C mccchus ovipositing on foliage overhanging a mill- 
race , soon after specimens of the male sex were observed resting 
on the upper leaves of the same plant on which females were 
ovipositing In a few minutes collecting, a dozen or more speci- 
mens of each of the sexes were procured. The on y males of C 
indus I have ever taken were procured at Columbus, on the 
border of a small pond, where the females were ovipositing. 

The sexes ot many species of Tabanus often alight on the bare 
ground of paths or roads that run through or along woods At 
Cincinnati. June 10th, in company with Mr Dury, we procured 
large numbers of the sexes of different species resting on some 
furrows that were plowed around a woods to prevent the spread 
of fire We also took the same species resting 111 paths and roads 
that ran through the woods Some of these same species were 
also taken from low-growing foliage in sunn> places among the 
trees At Medina, Ohio, males and females of T vivax and 
tnmaculatus were taken while resting in a road that ran through 
a dense woods 

One of the best places I have ever found to get the sexes of 
Clirysops and Tabanus is in the tall grass that skirts the marshes 
of Sandusky Hay This grass is the Phragmitesot botanists and 
grows to a great heighth by July 1st On Jul\ 6th, at Black 
Channel, when the wind was high I went into a patch of this 
grass that was so dense that I could not use a net to advantage. 
Here I saw' an abundance ot flies and found that by approaching 
them very slowly I could readily pick the specimens off with my 
fingers The male and female of T stygius, nivosus, C eestuans 
and flaudus and the male of T affinis and bicolor were taken in 
this way. I found that this same species of grass afforded excel- 
lent collecting wherever found, but most material was procured 
when the wind was high On the same date and near the same 
place the male of C flavidus was taken from the flowers of the 
common spatter-dock, and this and aestuans were procured by 
sw r eeping 111 the adjacent low-growing heihage. R C Osburn 
informs me that he lias had excellent success in collecting Tabamds 
from tall glass near water in his experience 

Tabanus sulcifrons Macq is an abundant species m northern 
Ohio during the latter part of July and all of August. So com- 
mon that by actual count twenty-eight specimens were taken 
from a cow m ten minutes, while a few that alighted on the ani- 
mal during that time were not procured. August 1st of the 
present year I was at Hinckley, Medina County, and spent the 
day taking observations on this species In the morning about 
nine o'clock I went to the border of a woods wh* re I had often 
observed the species before Here males and females were found 
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in abundance crawling over the trunks and foliage of trees, on the 
fence along the woods and flying about generally. One pair was 
observed in copulation on the fence, and 1 am of the opinion that 
the presence of so many flies 111 the locality at the time is ex- 
plained on the ground that it was the general mating place of the 
sexes On several occasions 1 have made observations which lead 
me to believe that the sexes of various species of the family 
copulate among foliage often high up in the trees As Tabamds 
are not easily procured with a net from the surface of a rough 
rail, I tried the experiment of picking the specimens off with my 
fingers and found that it was surprisingly successful, if the mo\e- 
ment toward them was made very slowly until just ready to touch 
them when the fingers were gripped quickly Near a watering 
trough where a herd of cattle drank daily I found males 111 num- 
bers resting on the ground where the turf bad been tramped off 
Along Rocky River I observed both sexes fly down to the water 
and dip several times 111 succession and then away to alight on a 
stone on the bank 01 disappear from sight altogether 

On July 29th I rode from Sandusky to Cleveland by boat. 
Although we were from two to five miles off shore all the tune, 
males and females of T sulufrons often came on board and 
alighted on the canvas and rigging of the boat From this it is 
evident that this species at least may fly for some distance over 
water 

We have taken Goniops chrysocoma on several occasions It 
has a habit which is of value to the collector At Hmcklev, 
Medina County, I took several females and observed that they 
have the habit of stationing themselves on the upper side of a 
leaf where bv vibrating their wings rapidly and striking the 
upper surface of the leaf at each downward stroke, make a rat- 
tling noise which can 1>e heard plainly several feet away At 
Vinton last spring Mr Morse and myself identified the charac- 
teristic sound of the species and were guided by it to procure 
sjiccimens 

I have taken the male of Patigoma rasa on blossoms of sumac 
at Medina, Ohio, in August. 


OBSERVATIONS ON INSECTS. 

Jam its S Hinr, 

Agromyza srtosa Locw — The lame of several species of the 
genus Agromyza are known to mine the leaves and stems of 
various plants Cabbage, potatoes, com, clover, strawberries, ver- 
benas chrysanthemums and sunflowers are among the cultivated 
plants from’ which various species of the genus have been reared; 
while plantain, round-leaved mallow, golden-rod, aster, cockle- 
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bur, rag-weed and wild-rice are given as their food-plants. In 
some cases a single species of fly has been reared from a half 
dozen or more different plants. Agromyza setoaa Loew, as deter- 
mined by Coquillett, was reared in numbers from leaves of wild- 
nce, Zizania aquatics, at Sandusky during August of each of the 
years 1900 and 1901. Professor Osborn studied the species and 
its work 111 1900, while my observations were made a year later. 
Although I include the notes taken by both of us, many points 
arc needed before a detailed account of the habits and life history 
of the species can be given. 

The eggs are conspicuous on account of their abundance and 
white color, and are deposited chiefly on the upper surface of the 
leaves of the food plant 

The larvae upon hatching bore into the leaf and feed beneath 
its upper covering. When full grown they measure about 6 mm 
111 length, are white, or greenish on account of chlorophyl taken 
in with their food, and are furnished with strongly clntenous 
mouth parts The mines which they make 111 the leaves are 
irregular in width and extend for varying lengths on one side or 
the other of the mid-nb These variations 111 extent are usually 
explainable from the fact that a variable number of lava? occupy 
the different mines The work of the larvie is apparent trom 
the first on the upper side of the leaf, and may be seen beneath 
after a few days because of the fact that the parts beneath the 
nunc sooner or later turn yellow. 

The pupa is to be found either in the mine or clinging to the 
surface of the leaf. It is brown in color, with two prominences 
anteriorly where the attachment with the leaf is effected, and is 
contained within the last larval skin so that the legs and wing- 
pads are at no time visible trom the outside. 

Bibio AtnirUNNis Say— Larvae observed in colonies under 
fallen logs, and boards which were lying on the ground. Speci- 
mens taken April 4th pupated May 5th and the adults appeared 
May 13th. The adults were unable to fly for several hours after 
they emerged on account of their wings remaining soft I ob- 
served the first males flying out of doors on the 23d of May 

Chrysopii.a ornata Say — Larva about an inch and a half 
in length, white in color, cylindrical, with an enlargement at the 
posterior end bearing a number of fleshy elongations which are 
about the length of their basal breadth Found under rotten 
wood May 1st Pupa brown, last segment armed with six 
spinose teeth, the two on the ventral side arising from the same 
base, the remaining abdominal segments furnished with a circlet 
of spines near the posterior third. The adult emerged the 18th 
of June. 
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THE SELF-PRUNING OF WOODY PLANTS. 

John H. Schaffnkr. 

In a foiniei article^ by Mr Frederick J Tyler and the writer, 
the subject of the self-pruning of woody plants was discussed 
in a general way, and a number of notes were presented, giving 
the facts observed up to the time of publication During the 
past year the wnter has made further observations, which have 
confirmed the views previously expressed and also added some 
phenomena not mentioned in the former paper The work was 
carried cm during the summer in northern Kansas, and continued 
during the fall in central Ohio 

The past summer was notable for the severe and long-continued 
drouth, which extended over a large portion of the interior. This 
cause may have had some effect on the cottonwood, Populus 
deltoides Marsh., which was self-pruning very abundantly before 
the 15th of July Many of the branches cut off still retained 
perfectly green leaves, while on some the leaves were withered or 
yellow, and others were entirely defoliated before they fell to the 
ground. The tree shown in the picture (Fig r) was standing 
alone on the prairie. It was photographed on July 17, 1901, and 
at this time had already cast a large number of branches. 

It was discovered that from the middle of July up to the time 
of complete defoliation numerous branches with fresh, green 

’SchafTner, John H , aud Tyler, Fred J Notes ou the Self pruning of Trees Ohio 
Nat , 1 iqoi 
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leaves were from time to time falling to the ground. Other plants 
were observed shedding twigs with green leaves, among which 
may be mentioned Populus graudidentata Mx , Salix nigra 
Marsh , Quercus alba I< and Ulmus aiuencana L These cases 
seem to show that the formation of the cleavage plane is often 
quite rapid, so that the leaves do not have time to wither before 
the branches are detai ' ed, 

A considerable 11m ber of self-pruning plants weie studied 
which were not mclud d in the former list. The following form 
basal joints with cleavag c planes Quercus platanoids ( Lam ) 
Sudw , Quercus Alexanden Hritt , Quercus pnnius h , Rhamtius 



tig / 

lanceolata Ph , and Ulmus racemosa Thom The latter develops 
cleavage planes in the nodes caused by annual growth, the same 
as was described for Ulmus aiuencana L 

Two trees may be quite closely related and still act entirely 
different w'hen it comes to the mattei of self-pruning For 
example, Ulmus amencaua L lias developed the self-prumug 
habit to a remarkable degree, while the process seems to be 
entirely absent in Ulmus fulvu Mx. The same is true in the 
oaks, Quercus alba L and Quercus acuminata ( Mx ) Sarg 
self-prune abundantly, while 111 our common red oaks no such* 
process was discovered, although diligent search was made The 
following oaks failed to show any evidence of self-pruning : 
Quercus rubra U., Q palustns Du R01 , Q. coceinea Wang., 
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and Q velutina I v am It may be that the whole red oak group 
is devoid of this habit 

In some of our willows vciy numerous branches are developed 
at the lieguimng of each growing season It was found that m 
many cases a large part of these brandies drop to the giound 
long before the growing season is ended A tiue basal joint is 
formed and the twigs arc cut off by the development of a 
cleavage plane This is therefore a process distinct from the 
development of brittle /.ones in the ripe branches, which ma> be 
one or more years ot age This process of shedding twigs of the 
season is well ile\ doped ill Salix liiterioi Roulee, 0111 common 
long-leaved willow On July ulli numerous branches of the 
season weic being cut oil in tins plant, some with leaxes and 
some with the leaves shed The writer saw ail) number ot 
such branches on the giound nuclei a jutch of loiig-leaxed 
willow's, and also manv which would fall at the slightest touch 
In Snlix tragilis I, this process is also prominent, and small, 
green branches were shed abiindaiitl} before August 13th The 
same thing was observed 111 Salix am>gdaloidcs Adrs , although 
it seemed to l>e much less developed than 111 the two pieviously 
mentioned species 

I11 some plants the branches of the season which bcai the 
infloiescence fall off after the flint has matin ed, and in this wax 
the individual is kept in a properly pruned condition This is 
the case 111 Piuiius cenisus h , the common sour cherry, where 
the short branches which bear the unibcll-like dusters of Downs 
drop off later in the season The same appeals 11101 e prominently 
111 Pruuus Mrgiuiana L , in which the floxxcrs me 111 laceincs, 
terminating short, le.ifx branches of the season These drop off 
after the fruit is ripe, and thus the shrub is kept well pruned, 
since these short, flowci -bearing branches are produced \er\ 
abundantly 

Mr Tyler called my attention to the hacklierrv, Celtis occi- 
dcntalis Mx , 111 which the slcndci annual fruiting branches also 
drop to the giound during the fall and winter These branches 
dry off at the outer ends while the flint ripens, and arc then xerx 
abundantly detached at the base, where a brittle lajer apj>ears to 
1 >e developed It is interesting to note that the base containing 
the buttle laxer remains green tor a slioi t distance up thebraneh 
The writer has gathered large quantities of such branches uuder 
f suiting hackberry trees Many ot the branches tall with henics 
still attached, although usually the lieincs have all been shed 
belore the branches break off Occasionally some of the ordinary 
green branches aic detached, the base becoming quite brittle So 
far as observed, hoxvever, no special process of self-pruning 
appears to be present except that of the fruiting branches 
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Several varieties of the cultivated grape, Vitis labrusca L , 
were observed to prune themselves to a limited extent by the 
formation of transverse joints, corresponding to the leaf nodes, 
111 the same way as was described for Ampclopsis cordata Mx. 
This is also true for the common riverside grape, Vitisvulpina 
I, , which prunes itself quite extensively It is probable that all 
of our wild grapes possess the process of self-pruning, although 
no fin ther observations have been made on this point by the 
writer 

In this place it may be well to call attention again to the for- 
mation of joints and cleavage planes m certain geophilous, her- 
baceous plants These are especially lemarkable in Psoralea 
llonbunda Nutt and Psoralea argophylla Pursh , and similar joints 
are no doubt formed in many other such plants. 

As is well known, the American mistletoe, Phoradcndron 
flnvescuis (Ph ) Nutt, produces numerous joints, which from 
herbarium specimens appear to develop cleavage planes and thus 
prune off brandies The same appears to be true also to a more 
striking extent in the European Viscuin album I, The writer 
has had no opportunity to study these plants in the field, but it is 
probable that the whole family of I^oranthaeeae would afford an 
interesting studv along tins line 

It is curious that, in so recent a work as Bailey’s Cyclopedia of 
A met lean Horticulture, no mention is made of the remarkable 
process of self-pruning in the article* on artificial pinning The 
subject is prncticall> dismissed 1>> the statements that “ natuie 
prunes, ” and that “dying and dead branches in any neglected 
tree-top are illustrations of this fact.” But no reference is made 
to the iormation of clea\age joints and the cutting off of green 
branches, nor tile perltct manner in which the scars lieal over in 
nidny tree- The writer believes that horticulturists should 
study these processes with gredt care, since these natural phe- 
nomena will probably indicate fundamental principles which will 
be well worth considering when an attempt is made to approach 
the subject of artificial pruning in ail intelligent manner. 


Ohio Tombu? Wbbds — The following plants should lie added 
to the list ot Ohio tumble weeds, as given in the Ohio Nvr- 

TKALTST I 129 

Baptisia australis (L, ) R Br , perennial, frequently acts as a 
tumble weed, although it does not seem to develop a special 
cleavage joint in the stem 

Solatium rostra turn Dunal , annual, makes a good tumble weed 
Sisymbrium altissimum L , Tumbling Mustard, has been 
reported from eastern Ohio by E. D Stair — J. H S. 
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MALLOPHAGAN RECORDS AND DESCRIPTIONS. 

Hkrbkrt Osuorn 

I THREE NEW PARASITES OF THE TURKEY HUZZARD 
Mcnopon altcmatum n sp. (Plate u, Fig i ) 

Broad, distinctly banded on Ithe thorax and alxlomen with fuscous 
Female — Length, i 97 to 2 09 min , head, length 12, width 2H8 , thorax, 
length 44H, width 40, abdomen, length 134, width 1312, hind femur, 
2H, 29, tibia, 25, antenna, 112 

Head very broadly cordate, anterior border seuu-an.uUr, posterior liorder 
concave , a few bristles along anterior margin and several short strong 
spines, and about three or four bristles at posterior angles Antennal pits 
deep, antenna not or scarcely projecting be>ond margin l'rothorax with 
prominent lateral angles and obtuse postcro -lateral angles, posterior border 
slightly curved, bearing alwut eight bristles Lateral angles of the meso- 
tliorax sharp, a row of bristles across mesnl portion same as metatborax, 
each having also diffuse fuscous lwind AlxJoinen broad 1> ovate, lateral 
angles with several bristles of moderate length , a broad transverse band on 
segnunts one to seven inclusive, the eighth having a rather broad diffuse 
tusious area , the liamls are nl>out equal 111 width to the interspaces, each 
segment has marginal senes of bristles and about two irregular senes anterior 
to the marginal, terminal segment with cilule margin 

M lie Siimlnr in form to the female, but alxlomtn apparently a little 
broider in proportion The genitnl appaiatus consists of a Y shaped penis, 
behind which is a broad hcav> I -shaped stnicture, bordered at sides with 
slendtr lateral appendages, with almost thread like processes nntermrlj and 
slightly curved processes postenorly 

1/englh, 1 82 to 1 84 mm Head, length 272, width 416, thornx, length 
41, width 27, abdomen, 1 <>4, 1 t«> , hind femur, 27, 24, lutid tibia, 24, 
antenna, 112, 09 

This species approaches the Menojxni /onatuni Ping occurring 
on the condor, Sarcorlmtnphiis gryphus, but it is to be distin- 
guished from it by the wider head, the veiy uniform bands, the 
smaller si/e and by the genital apparatus It was taken in con- 
siderable numbers from a turkey buzzard at Ames, Iowa, April 
2i, 1 8yo, and I have also received specimens from Prof. Lawrence 
Bruner, which were collected from the same species of bird at 
Lincoln, Nebraska 

Lolpoccphalum kelloggi 11 sp (Plate n. Fig 2 ) 

Slender, light yellow, with conspicuous black and fuscous or dark fuscous 
markings on head and borders of femora and tibia;, and lateral margins of 
segments ouu to neven of abdomen Length, female, 1 H4 mm , male, 
1 42 mm 

Head of usual form, lateral sinus deep, ocular and occipital spots very 
dark, partly block and connected by red brown Imnds Antenna; passin 
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margin of head 1 >y full length of distal joint Palpi conspicuous, outer 
joint positing anterior border of head , mandible* sharp , anterior border of 
head obtusely rounded , postero- lateral lobes broad , a few short spines and 
two or three long bristles. Prothorax lenticular, lateral angles acute, 
bearing one or two bristles , hind margin esenly convex, with about five or 
six bristles near middle , meso-metathorax widening abruptly and passing 
insensibly into alxlomcn, and like segments of abdomen, with marginal 
bristles, Abdomen widening to third segment, elongate o\al attenuated 
apically , segments i to 7, with lateral fuscous patches confined closely to 
border, and including at extreme border a black spot or marginal border 
Fighth segment with a comb of cun ed hairs at lateral margin in female, 
and inner row of alx>ut ten parallel to border on \entral side Legs nearly 
uniform, becoming a little longer posteriorly, outer border black, with row 
of short spines 

Males with marginal spots wider and a little more diffuse 

Taken from the turkey bu/zard, Cathartes aura, at Ames, Iowa, 
April 2i, 1890, and also received from Prof Lawrence Bruner 
fiom same host, Lincoln, Nebraska Closely related to the Col- 
pocephalum osborni Kellogg, and agrees with that species 111 the 
curved brush ot hairs on eighth segment in female Differs 
fiom it 111 the fuscous bands being confined more narrowly to the 
margin, the moie slender body, more attenuate terminal segments 
and the larger size 

Ltpauus wargiuafis 11 sp 

Elongate, the maigins of metnthorax and nl>dotiiinal segment* with 
slender daik lines Length, female, 2 5 mm 

Head long, rounded 111 front, slightly narrowing apically, contracted 
toward occiput, posterior mmgm slightly cmargiuate There are six inflated 
l>ockets in 1>ordtr of head anterior to the mitenn.e, three on each Bide 
Antenini tapeung to the tips, the joints decreasing in length as well as in 
size to fourth, fifth about as long as third. Metathorax with narrow black 
marginal lines , atKlouunal segments one to soen with mirrow black border, 
the disk of alidominnl segments with long bristle* and one or two shorter 
bristles at lateral angles Legs with narrow black borders on outer margin 
of femur and tibia 

This species belongs to Piaget’s group of qundnguttata, and 
approaches assessor from the condor, but is smaller and the 
markings confined to the narrow marginal lines 
Two specimens, females, taken trom the turkey buzzard, Cathar- 
tes aura, at Ames, Iowa, Apnl 21, 1890. 

DFScRiPTinx ok Plat v Fig t al/rrnafMm n sp a female, A, male geni- 

talia #, ventral uew. tip of abdomen female The figure la from a apccimen which 
•hows rather too much contraction at base of altdomen 

Tig j Lolpoe*}kalum ktlioggx n ap , a, female dorsal view, A, male tip of abdomen 
<, female ventral view, tip of abdomen 

Fig i Titrhodtcfa muuatii n ip 1 era ale 

Fig 4 T*tth 6 d 4 (tes thoratnttx n ap a, female, 6 , tip of abdomen of male 

Figurea drawn by Max W Morse 
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rr. TRICHODECTKS OF THK CENTRAL AMERICAN COATI AND 
THE RING-TAIL FOX. 

Trtchodedes nasuatn » sp. (Plate m, Fir. 3 ) 

Broad, light )ellowish, abdomen ovate Length, female, 1 60 mm 
Head slightly wider than long, semi-circular m front with shallow etnarg- 
mation at apex and a shallow furrow running from apex to mandibles 
Antennal pita rather deep, antennal lobes extending back in obtuse rounded 
angle, and behind the antennal pit is a rather prominent lobe, behind which 
the border turves toward the ocuput, the postero-lateral angle being very 
obtuse Antenna, f rather slender, jointb of about equal length, second 
shorter than first and third Thorax short , legs nearly uniform in si/c , 
anterior tarsal claws short, middle and posterior longer and more slender 
Abdomen ovate, broadest about second segment, tapering uniformly to sixth 
segment J Scattering bristles on posterior bonier of each segment incon- 
spicuous, longer on ventral side than dorsal , lateral appendages of seventh 
segment not conspicuously sepai ate from the border 

This species differs from crassus in having the po&tero-lateral 
lobes rounded and head narrower As compared with T palhdus 
desribed from Nasua rufa of South America the head is less 
emargmate in fiont, not so wide as compared with length, and 
not near so broad or angular for posterior angle, and also vanes 
111 size 

Described from three matin e females and one immature indi- 
vidual scut me by Mr George K Cherne from Costa Rica, taken 
from the coati, Nasua narica 

Tnchodtites IhoHiacns u, up (Plate 11, Fig 4 ) 

hhort and broad Head rounded in front, with deep semi-circular emarg- 
ination and with very strong clutinous borders to the mandibular furrow A 
strong projection on anterior border of antennal pit extending over base of 
antenna Thorax short, prothorax narrow, short, metathorax with a btrong 
process or inflation on antero lateral border, the posterior margin of which 
hears a row of bpines, which is continued across hinder border of the 
segment The abdomen is ovate, widest nt the second and third segments , 
strong bristles on one to six , no transverse dusky liands , lateral appendages 
on seventh segment, conspicuous and strongly curved 

Male, antenna with large swollen basal joint and the head is somewhat 
more pointed in outline The genitalia are strongly developed, the lateral 
pieces wide apart, connected by median bow with a sharp process at tip, 
and the posterior end of penis with strong bulentate process. 

This species resembles retusus in size and shape and depth of 
the frontal emargiuation, but has no transverse bands, and differs 
particularly in the large lateral processes of the thorax and in 
details of genitalia. On Bassans astuta, Lake county, Cal., 
from Prof W. G. Johnson 
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MINOR PLANT NOTES, No. 4. 

W A JiKLLBRMAN, 

Bractkd R\ckmks of Lafpui.a Vircsiniana. — In lus de- 
scription of the Virginia Stickseed, Lappuln virginiana (I, ) 
Green (given in Gray’s Manual as Eehinospennum virginianum 
Lehm ), Bntton says (111 Flora, 3 55) of the racemes that they 
are “ bracted at the bate." Gray (Man , 362 ) includes this species 
111 a section which has the racemes “ leafy -braecieatc at base ” 
Mr. F H Uurglehaus calls our attention to the fact that the plants 
growing about Toledo have racemes bracteate almost to the apex. 
Specimens in the State Hci barium from the counties of Clermont, 
Fairfield, Franklin, Ilurou and Union also exhibit bracts, not 



only at the base, but these are continued, though much reduced 
upwardly, well toward the tip ot the raceme Specimens 111 the 
General Hei barium from Oklahoma and Tennessee arc similar in 
this respect A slight emendation of the printed description 
seems desirable A sketch, natural sue, is here appended ( Fig 1 ) 
to show the bracted raceme, taken from one of the Ohio speci- 
mens. 

A Nkw Sunfix>\\ KR - -A few years ago roots of the native 
species of Hehanlhus were brought from the vicinity of Columbus 
and planted on the college campus south of the Botanical building, 
Ohio State Uniyersity In 1897 a form was noticed that differed 
materially from the enumerated species of the state Later it 
was observed more carefully, and fiually specimens were sub- 
mitted to Bntton of the New York Botanical Garden 

The accompanying plate will give some idea of tins elegant 
sunflower It is not coarse and weedy in habit as so many of 
the other species, though rather tall It is a good bloomer and 
would doubtless be desirable for ornamental planting Roots 
will be furnished gratis to botanic gardens and to all who may 
wish to grow this form for observation or for ornamental pur- 
poses Herbarium specimens arc likewise on hand for those 
wishing the same. 
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Dr. Britton has described this sunflower in lus “ Manual of the 
Flora of the Northern States and Canada," published by Henry 
Holt & Co., New York, 1901, from which the following is repro- 
duced 

"Helianthus Kellennam Britton, 11 sp. Kcllerman’s Sun- 
flower. Stem 2 3 m high, very smooth, much branched above, 
the branches slender. Leaves nanowly elongated-lanceolate to 
linear-lanceolate, drooping, rather thin, distantly serrate with 
very small teeth, long-acuminate at the apex, attenuate at the 
base into short petioles or the upper sessile, scabrale and spar- 
ingly pubescent on both surfaces, pinnately veined, the lower 
about 2 dm long and 1 5 cm wide , branches of the inflores- 
cence pubescent , bracts ot the involucre linear-lanceolate about 
i s cm long and 1.5 mm. wide at the base, abate, long-acu- 
minate , rajs golden- jellou , ^ cm long , chaff of the receptacle 
linear. Columbus, Ohio W A Kellerman, Sept 5. 1898 " 

Scutbu.\kia Parvula Amhimta (Nutt ) Feinald — In 
Rhodora, 3 198-201, July, 19m, Femald gives an interesting 
account of ,l Scutellaiia parvula and S. ambigua " He sajs 
that Scutellaria parvula was published by Michaux in 1803, as 
follows " S pusilla , dense pubescens , folns ovnhbus, mtegns, 
omnibus contoiuubus , floribus axillanbus Obs — Affinis S 
ininori Folia sessilia, pai vula, jma interdutn subdentata Hab 
in regione Illinoensi et Canada " In 182s Sir William Hooker 
noted another character, namely, “ plant everywhere covered 
with short glandular pubescence " The other form, the smootlush 
plant, was first described bv Nuttall 111 1818 as Scutellaria am- 
bigua, having a " stem four to six inches high, smooth, mostly 
purple " This was, however, reduced to S parvula, and neg- 
lected generally, though Gray descrilied it as "var mollis" 
Britton raised it to specific rank and called it S campestris Mr 
Fernald turmshed diagnoses of the two forms, S parvula Mx 
as a species and ambigua as a variety of the former The distri- 
bution in Ohio as shown by specimens in the State Ilerbauum is 
as follows Scutellaria parvula Mx , Ottaiva, Clarke, Madison 
and Hamilton counties; Scutellaria parvula ambigua (Nutt ) 
Fernald, Franklin, Greene, Montgomerj and Gallia counties 


The following donations have been received for the zoological 
museum recently 

A fine specimen of the Florida tarantula, from Southern 
Florida, by William F Sauer, of Columbus 

A specimen of the Gila monster, Hclouerma suspectum, Cope, 
from J W. Estill, of Oracle, Arizona 
A specimen of Cassowary from Australia, from Sells' Brothers, 
circus managers, of this city 
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WARBLERS NESTING NEAR CINCINNATI. 

Charges Dury 

The following members of the family MniotilticUe breed near 
this city . 

Mmotilta vana (Linn ), black and white creeper, 1 have not 
found the nest ot this species, but have seen the young just out 
of the nest fluttering through the bushes — July. 

Helmitherus vermivoms (Gmel.), worm-eating warbler A 
specimen taken in June, 1877, contained an egg ready to be laid 
Nest not found, although diligently searched tor 

Helminthopliila pinus (Linn), blue-winged yellow warbler. 
Several nests taken 111 wood* with much underbrush One con- 
taining five fresh eggs was taken May 31, 1901 Nest was on 
the ground and composed outside of leaves, lined inside with 
grapevine fibres 

Dendroica testiva (Gmel ), summei yellow bird Many nests 
observed- -May-J une. 

Dendroica acrulca ( Wils ), Cerulean warbler June 2, 1895, 
I found a young bird of this species that had fallen from the nest, 
but was not able to fly Nest was in a high tree overhead. Old 
bird seen 

Dendroica domimca albilora Ridgw , white browed warbler 
Have seen nests of this species, but they were so high up 111 
sycamore trees (thirty to forty feet ) that I was unable to obtain 
them Birds are summer residents along streams, where they 
mostly frequent sycamore trees 

Seiurus aurocapillus (Linn), oven bird Nests abundantlv 
Several taken in May and June 

Geothlypis formosa ( Wils ), Kentucky warbler Nests abund- 
antly in wooded thickets Have seeu this species and H pinus 
nesting in same thicket, which may explain H cmcinnatiensis 
A nest taken June 2, 1895, contained three young birds aud two 
eggs This nest was placed in the forks of a bush near the ground, 
composed of leaves and lined with vine fibres Another nest, 
June 28, 1901, contained four warbler’s eggs and one of the cow- 
bird 

Geothlypis tnchas (Linn.), Maryland yellow throat. Nests 
frequently 011 the ground, among thick bushes I have one nest 
with four eggs, dated May 1, 1878 ; several sets of later dates 

Ictena virens (Lum.), yellow-breasted chat Nests in black- 
berry patches. Common. May-June 

These are all the warblers that I have observed breeding in this 
locality in about thirty years 



Jan., 1902.] Variations in ike Water-Snake . 18 $ 


VARIATIONS IN THE WATER-SNAKE. 

Max Morsk 

The following is the result of a study of the variations in the 
members of a litter ot 33 young of the water-snake — Nairn 
faseiata fasaaia (L ) The mother was captured at the Lake 
Shore Railroad bridge No 13, Sandusky, Ohio, 111 August, 1901. 
The head of the mother was so mutilated on being killed that it 
was thrown away, and hence no comparati\e study of parent and 
offspring could be made The young were very nearly ready to 
hatch and probably would have been born in a few days With 
the exception of some of the gastrosteges, all external characters 
were as in the adult condition. 

Owing to the want of tune, only the external characters are 
considered in this paper All measurements were made on the 
fresh specimens, / e f before the snakes were placed in formalin. 
Care was taken not to stretch the specimens more than was 
necessary to straighten them The countiug of scales, etc , w f as 
done under a lens and each count was verified twice 

The results of the study are given in the table on page 186 
The following have been considered 

1 The variation 111 length from snout to tip of tail 

2 The variation in length from snout to the tip of the anal 
plate 

3. The \ anation 111 length from anal plate to the tip of the tail 

4 The variation 111 the number of gnstiosteges. t. t \ , the 
ventral plates 

5 The variation in the number of gastrosteges from their 
beginning 111 the gular region to the umbilicus 

6. The variation 111 the number of postoculars 

The maximum and minimum number, the difference between 
them, the mode and the mean are given in each case Obviomly , 
as the vanates in columns 4, 5 and 6 are integral, the mean in 
these cases would sometimes be only approximate, / e , fractional 
Under these conditions the probable error of the mean was not 
calculated, but only approximated, b> adding an integer to the 
mean in case the fractiou was greater than onc-half + 

Comparing columns 2 and 3, it will be sten that there is greater 
variation in the body region than in the tail This 19 contrary to 
what may have been expected, as in certain organs, such as the 
vertebrae, greater variation occurs in the tail than in the body 

In many cases the gastrosteges were found to be bifid, as m 
the normal anal-plate The number of these that were found, 
together with their distribution, are given in column 7, where 
the numbers represent the number of the gastrost ege, counting 


♦Davenport, C B," Statistical Methods " John Wiley ft Sons, N. Y , 1R99 
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from the neck, The pre-anal scale was found to be bifid in sev- 
eral of the snakes. Siuce the gastrosteges represent modified 
scales — .scales such as occur on the dorsal and lateral surfaces of 
the body— these bifid scales may represent a primitive condition, 
where the ventral scales were similar to the dorsal scales. This 
bifidity of gastrosteges is not at all common in the adults of this 
species Hence it seems probable that during succeeding moults 
the normal gastroslege is finally obtained A fact that points to 
this conclusion, indirectly however, is that on examining the 
labials, the fourth lower labial in specimen number 4 was found 
normal, but the epidermis, which had been loosened by the form- 
alin, was seen to have a bifid labial corresponding to, and lying 
immediately above, the fourth labial This shows that 111 this 
case at least the labial was changed from a bifid to a single plate 
The point of exit of the umbilical cord (t 1 , the jolk-sac and 
the allantois), the so-called dermal umbilicus, Ixmig an old 
structure, would be definite 111 position to a certain degice The 
number of gastrosteges anterior to this was found to \ary to the 
amount of ten scales 111 different individuals 

In respect to the scuta of the head, it may be said that little 
variation was found The shape of the rostral, vertical, nasals, 
etc , presented little perceptible differences in the several indi- 
viduals However, the number ol post-oculars was found to be 
different in difierent snakes and on opposite sides of the same 
snake In column 6 ot the table these \anatious are shown 
The first number represents the scales on the leftside, the second 
number those on the right side of the snake. Where the figures 
are the same, as e g , 3-3, there is no ^nation 111 the number of 
postoculars on the two sides of the head 

The number of longitudinal rows of scales was found to vary 
111 each specimen and 111 different paits ot the same specimen 
Thus, in tracing a row ot scales from head to tail, the row would 
often end 111 a V-shaped plan, formed by the approximation of the 
rows lying ou either side of the row in question The same was 
true of the mother Therefoie no attempt was made to tabulate 
them. 

The plate on page 184 shows the 33 }oung from a dorsal view r 
They should be counted from right to left to coi respond with the 
table It will be seen that the color pattern vanes in the 
different snakes. All gradations, from regularly arranged saddle- 
shaped markings to cham-like figures are found. The greatest 
lrregulanty in the markings occurs m the region over the heart 
The post-occipital collar is entire in some, as in specimen No 1 ; 
in others, such as No 1a, this collar is cut into lateral moieties, 
all gradations existing between the two 
If Cope's conclusions are correct that, in reptiles at least, color 
variations anse posteriorly and advance anteriorly, the regular 
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arrangement of markings is later and the irregular the more 
primitive 

This brief study has shown how variable some of the charac- 
ters really are Some of these characters are used in classification, 
and varieties and even species have been proposed which were 
founded on no more fundamental characters than these The 
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two species, amoenus aud Helen tc of the genus Carphophiops are 
examples , they were separated by the former having two pairs 
of frontal* aud the latter one pair 
A study of the young of the forms of Euiauua would be inter- 
esting and profitable as a means of arriving at some conclusion as 
to the status of the several species and varieties 
The writer is indebted to Prof Herbert Osborn for the photo- 
graph reproduced herewith 


MYRIOPODS FROM VINTON, OHIO 

M\x Morse 

The following list represents a small collection of nopods 
taken at Vinton, Gallia county, Ohio, from June 19 to 23, 1901 
The list is not meant to be exhaustive, but to simpl} show what 
forms are commonly found 111 that locality One species, Scolo- 
pendra woodn Mein , is not common in Ohio as far as our 
experience shows It is a member ot the same genus as the 
well-known western and southern form known commonly as the 
"centipede " Our species, however, is much smaller Its bite 
is well directed but not serious, the main symptoms being acute 
pain for awhile after being bitten, with little or no swelling The 
millipede, Fontana conacea Koch , was found w r ith eggs attached 
to the veutral surface The eggs w f ere about 80111m indinmeter 
and were translucent 

DIHUmOOA 

Spirobolus marginatus (Say) 

Parajulus penns> lvauicus ( Brandt ) 

Cambala annulata (Say), 

Callipus lactarius (Say) 

Polydesmus serratus Say 
Scy touotus granulatus ( Saj ) 

Euryums evides ( Bollm ) 

Fontaria corucea Koch 

CIIILOPODA 

Mecistoccphalus sp 
Scolopendra woodn Mem 
Theatops posticus (Sav) 

Lithobius multidentatus Newp. 

Lithobius proridens Bollm 
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BOTANICAL CORRESPONDENCE AND NOTES 
FOR AMATEURS, II. 

Conducted by W A Kbllerman. 

Item 5. In a paper read before the Society for Plant Mor- 
phology, an outline of which was published in Science, 13 250, 
M A Carleton stated that the peculiar, thick-walled, oue-celled 
spoies of Puccima vexans Farlow, after repeated failures, had 
been germinated They are, however, not properly uredo spores 
nor telcuto spores, according to Mr. Carleton, but “partake of 
the nature of both They make a distinct new spore for this 
order of tuugi, and may he called amphnpore 

Item 6 Arthur and Ilolway, in their descriptions of American 
IJrcdinea?, Ill, have very comnietidably extended and varied the 
use of signs for designating the spore stages of the Uredmese 
As is well known, the Roman numerals I, II and III have long 
been used to designate respectively the mcidium, the uredo, and 
the teleutosponc stage (usually called black rust, Puccima, 
Uromy ces, etc ) To this series has been added O for the sper- 
magonia. In the article alluded to still anothei sign is intro- 
duced, namely, V for the amphispores The authors indicate 
relative abundance ot spores in Ihur JCxsiccata by the use of 
both capitals and lower case letters — the fonnei tor maximum 
and the latter for minimum qualities Thus, for example, i, 11, 
III, would indicate small proportion of radium and uredo, but 
a maximum amount of the teleutospores , in, X, would denote a 
minor quantity of teleutospores and a major amount of araplu- 
spores 

Item 7. A Manual of botany has just been published which 
should be ill the hands of every teacher of this subject, and 
every botanical student, pupil and amateur should also possess a 
copy It is up to date in every respect, contains all the flowering 
plants and vascular cryptogams ot our region, gives keys to the 
orders, keys to the genera and keys to the species. The well- 
known author, Dr N. L Britton, has described every clearly 
recognized and distinct form as a species , he has also enumerated 
many varieties, these usually with quite ample diagnoses The 
book is mdispeusable to the student of Amcncan botany, and no 
one interested in our flora can afford to be without it. 

Too much praise cannot be accorded the publishers The 
paper is thin but good , the binding is durable yet light ; the 
names stand out black and bold , the type for descriptions is 
clear , the covers not awkwardly stiff , the number of pages 
r, 080, and yet the book is only an inch and three-eighths thick , 
even more remarkable for a book of this character and quality, 
the price is only two dollars and twenty-five cents 
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The full title is as follows Manual of the Flora of the 
Northern States and Canada, by Nathaniel Lord Britton, Ph. D. 
The author is the director-in-chief of the New York Botanical 
Garden and Emeritus Professor of Botany in Columbia Univer- 
sity. The publishers are Henry Holt & Co f New York, and the 
pnee is $2 25 

Item A beginner asks, *, what a double citation of authors 
signifies”, he wishes to know also the reason for occasional 
“ duplication of a generic name ” for the species Examples ot 
the two cases, taken at random, are ns follows 

1. Grape Fern , Botryclmitn virgunamim (L ) Sw. 

2. Marsh Mnhlenbergia, Muhlenbergiaracemosa(Mx ) B S P 

3 Kentucky coffee tiee f Gyninocladus dioicus (L ) Koch 

4 Upland white Aster, Aster ptarmicoides lutesccns (Hook ) 
Gr. 

5. Indian mallow , A but lion abutilon ( L ) Rusby. 

6 Dandelion ; Taraxacum taraxacum (L ) Karst 

In brief explanation of the alxue the following may lx; stated 

1 Linnaeus named this plant Osmunda virgimana, but it is 
not an Osmunda as that genus is now understood, and Swait/ 
placed it in the genus Botryclnum 

2. Muhlenberg placed this glass 111 the genus Agrostis, with 
the name Agiostis racemosa, and it was afterwards changed to 
its proper place by Britton, Stearns and Poggendoit 

3. The Kentucky coffee* tree was first gistn a lx>tanical name 
in 1753 by Luinaeus , then when the genus Gyinnoclndus was 
proposed the plant w f as rechristened GyninocladuH canadensis (a 
name used m Gray’s Manual ) by Lamarck in the >ear 1783 , the 
first specific name was restored - according to the uilc of priority 
now gcnerall} recogm/ed by naturalists — by Koch in 1869 

4. This variety ot aster was named by Hooker asl)iplopappus 
albus var. lutesceus , then Torrey and Gray placed it in the 
genus Aster with the specific nume A lutesccns, and Gray sub- 
sequently published it as Aster ptarmicoides var lutesceus, hence 
the citation as given in the later publications 

5. The Indian mallow was first enumerated by Lnmacus os 
Sida abutilon in 1753, in his Species Plautaruni The genus 
Abutilon was published by Gaertner in 1791. This plant is an 
Abutilon as botanists interpret that genus, it was only lately 
(1894) that Dr. Rusby restored the original specific name, which 
is abutilon, but the fact that it is similar 111 form to the now 
recognised generic name docs not invalidate it in the opinion of 
most American botanists 

6. The Dandelion was given in Linnaeus’s Species Plantarum 
as Leontodon taraxacum, 1753; then Weber named the plant 
Taraxacum officinale, 1780 , later Desfontaines called it Taraxa- 
cum dens-leoms, 1800, it was Karsten. 1883, who properly 
restored the original specific name, this being the same in form a* 
the generic name long since recognized by all botanists. 
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NOTES ON NEUROPTOID INSECTS. 

James S Hinb 

Mahtispa intkrrupta Say. This spedes was described by 
Thomas Say from a single specimen which was taken near Phila- 
delphia. Only a few specimens liave been mentioned in litera- 
ture since Hagen and Uhler have mentioned variations in the 
wing markings of different specimens, and both have stated that 
the specimens that they have studied lack the 41 quadrate, dark 
fuscous spot M which Say observed on the 14 subraargm M of the 
wing, and Uhler says * 1 1 have seen a specimen in which the 
apical spot of the wing is absent ” 

In Trans Am. Ent Soc., 24 23, Banks tabulated our North 
American species and separated sayi, which he described as new, 
from mterrupta by the absence ot markings on the wings of the 
former. 

In the collection before me are two males and a female which 
I identify as mterrupta, and on which this note is based 

One male was taken at Sandusky, Ohio, by Prof Osborn, the 
other male at Vinton, Ohio, by myself, June io, 1900, from the 
trunk of a small tree, while Mr Morse took the female at Vinton, 
June 20, 1901, by beating oak foliage. Thus one male and the 
female were taken at the same place, though in different years, 
while the other male exactly agrees with the Vinton male in w/e, 
coloration and all other characters that I have observed. 

In comparison the general coloration of the body of the female 
is lighter than in the male , the dark costal margin is present in 
both sexes alike, and extends to where the costa begins to bend 
toward the apex of the w'ing Otherwise the male wing is 
entirely transparent, but the female wing has a reddish patch at 
the apex, and two darker markings outside of the costal border. 
These latter markings include the crass veius that meet the 
radius from behind at nearly a right angle. The venation in the 
male is noticeably darker than in the female , the former meas- 
ures 19 mm , and the latter 27 mm to the apex of the wing. 

Siat.is infumata Newm. and amencana Ramb Since S amen- 
cana appears to be rare generally, I give a short comparison of 
its characters and habits with those of S infumata, which is an 
abundant and widely distributed species. The latter is common 
about the middle of May at Columbus, and during the day is to 
be found in numbers clinging to the small branches of shrubs and 
trees in the vicinity of streams, with its wings placed roof-like 
over its back. The only time I have ever taken amencana it was 
found resting on the trunk of a large oak tree that stood near the 
water of Stewards Lake, in Portage County, Ohio, June 20, 1900. 
Nearly a dozen specimens in all were taken. 
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The two specimens may be separated at a glance by general 
coloration ; infumata approaches a black, while americana is 
reddish. Neither of these colors exactly fits the case, but the 
latter species is much lighter than the former. 

S. americana has femora red, head with red streaks and spots 
surrounded by black and about seven veins crossing from costa to 
subcoata before the latter unites with the radius 

S. infumata has head and femora black, and about eleven veins 
crossing from costa to subcosta before the union of the latter with 
the radius, and the antennae are slenderer and shorter than in the 
above species 

The two are about the same size, although from the material I 
have before me, americana averages slightly larger. 

Bittacus occidkntis Walker In my paper on 1 1 Panorpidje, ’ ’ 
in Bull. Sci. Lab , Den. Umv , ir 141, I mentioned three instances 
where this species had been taken at light 111 the evening. Two 
more have since come to my notice and the .specimens are 
before me 

Miss Braun, of Cincinnati, took several specimens August 23, 
1900, in a shady dooryard in a residence portion of the city 
These specimens are supposed to have lieen attracted to the 
vicinity by the street light J C. Hambleton, of Columbus, took 
the species at light at West Jefferson, Ohio, in August 

It may be mentioned that these arc the first records of the 
taking of this species in Ohio 


DONATIONS TO OHIO STATE UNIVERSITY. 

The Botanical department received a fine lot of Fayette county 
plants for the Ohio Herbarium from E D. Coberly and J Paul 
Long, but these have not heretofore been acknowledged 

Mr Otto Hacker's large and splendid contribution was par- 
tially recorded 111 the last number of the Ohio Naturalist 

Mr. Earl Hyde, of Lancaster, has our thanks for fifty-six 
Fairfield County plants. 

Mr S E Horlacher, of Dayton, has just contributed twenty 
Montgomery County plants to the State Herbarium. The excel- 
lency of the specimens calls for special mention, and they are 
fully appreciated. 

Dr L M. Norman has sent twentj -one specimens of sperma- 
tophytes collected by him in Champaign County, for which we 
return thanks. 

Miss Ruth E Brockett, Rio Grande, has added to her former 
valuable donations five herbarium specimens, among which 
Gerardia paupercula (Gr.) Britt is especially interesting as 
southwardly extending the reported range of this species. 
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MEETING OF THE BIOLOGICAL CLUB. 

Monday Evening, December 2, 1901. 

The Biological Club met in Orton Hall, and was called to order 
by the President, Prof. Mills 

Under the head of personal observations Prof. Hinc reported 
the duck hawk as a new campus bird , it was captured in 
Townshend Hall The Zoological department has received 
lately a fine specimen of cassowary from Sells Brothers , it will 
lie mounted and placed in the inubeum. Mr. Tyler reported 
finding a species of Sphagnum on the Shale cliffs north of Worth- 
ington. 

In the reports on current literature Prof Schaffner reviewed 
Mr Pieters’ paper on “The Flora of Uake Ene ” Prof Osborn 
called attention to the bulletins of the New York State Museum, 
Nos. 46 and 47. 

Prof Schaffner read an interesting jiaperontlie “ Self-Pruning 
of Woody Plants " Many woody plants get rid of their supei- 
fluous twigs in this way, and occasionally these twigs are cut off 
while green, so that green leaves are carried down with them A 
cleavage plane is usually formed, but in the willows a brittle zone 
is formed near the main branch which answers the same purpose. 

Mr Morse gave a paper on the lk Reptiles of Ohio,” in which 
he gave a review ot the lists so far published The first list was 
published in the Ohio Geological Suney of 1838 This includes 
twenty -se\cn reptiles, about two-tlurds of the number that w f e 
now know' from the state Dr. Smith listed thirty-six species 
Prof. Cope, in the Report of the IT S National Museum for 
1898, gives thirty-three reptiles, and Jordan’s Manual gives forty 
reptiles and twenty -seven batraclnaus that might occur in the 
state 

“The Caladium Rust” was the subject of the next paper by Mr. 
Jennings. This rust is said to appear only 011 the leaves and 
petioles and on the spatlie of various species of Aracese He Jjad 
found it, however, on the inner surface of the ovulary of Arissema 
tnphyllum 

Mr V. H. Davis was elected to membership. The club then 
adjourned. 

F. J. Tyi,er, Secretary. 


Moiled January 24, 1902 
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Harpalns famra Say, 
vagans Lee 

Pennsylvania!* DcG , c 

var comparLec 
herbivagus Say. 

Selenopborus gagatsnus De). 
Stenolophus ochrapetua Say 
Aniaodactylus rusucu* Dej. 

hamai Lee 
diicoideus Dej 
baltnnorensu Say, c. 
senceus Harr., c 
interatitialiA Say, c 

HAUPUD^ 

Cnemidotua edentulus Lee , c 

DYTlbClD^ 

I^accophiltu maculoaua Germ , r 
CoelambuB nnbilia Lee , r 
Hydroporus modest ua Aube, c 
Iliblui btguttalua Germ 
Coptotomua obscurus Sharp, r 
interrogatua Fab 
Copelatu* glyphicus Say, c 
Agabus dinintegratua Cr , c 
reticulatus Kirby, r, 

Rhantus binotatua Harr , r 
Colymbetes sculpUlis Harr , r 
Dytiacus hybndua Aube, c 
faaciveutna Say, c 
Aciliua fraternua Harr , r 
mediatua Say, r 

Thermon ectes basilaris Harr., r 
Cybiater fimbnolatus Say, c 

GYRLNIDjC 

Gynnui ventralu Kirby, c 
Din cutes aasmulia Aube, c 

HYDROPHIMD^, 

Helophorus lineatua Say, r 
Hydrophilua ovatua G & II 

triangularis Say, c 
nimbatu* Say, c. 
mix t us Lee , r 
glaber Hbst , c. 
Hydrochans obtusatus Say, r 
Hydrobius fuscipes Linn , r. 

BILPHHMt. 

Necrophorus amen can us Oliv , r 
orbicoUis Say, r. 
maxginatus Fab., c 
tomentoaus Web , c. 
Silpha suriuamenns Fab., c. 
lapponlca Hst., c 
inaeaualu Fab , c. 
noveooraceitas Font , c 


BTAPHYiaimua. 

Listotrophus cmgttlatua Grav , c 
Creopbnua villoma Grav., c. 
Staphylinus vulpmua Norte., c 
maculoaua Grav., c. 
cm am opterua Grav , c. 
violaceua, c 

Philonthua aeneua Rosas , c 

cyanipennm Fab , c. 
Xantholinua cephalua Say, c 
Cryptobium pafhpes Grav., r 
Paederua llttoranns Grav , c 
Tachiaus memnonma Grav 
Embnatui Gray 
Conowftna pubeacens Payk 
Oxypofua major Grav , c, 

Acidota mibcannata Br 

COCCINBl.UDA 

Megilla maculata DeG , c. 
Hippodamia glacialu Fab , c 

con verge n§ Guer., r 
1 3- punctata Linn , c 
Coccinella 9-notata Hbst , c. 

Adalia bi punctata Linn., c 
Anatis 15-punctata Ohv , c 
Chilocorus bivulnerus Muls , c 
Brachyacantha ununa Fab , c 

BROTYUlMt. 

Languna gracilis Newm 
Dacne 4-msculatA Sa>, c 
Megalodacne fasciata Fab , c 
hero® Say, c 

My cot ret us sanguimpennis Say. 
Tntoma humeral is Fab 
flavicollis Lac. 

CUCUJXDiB 

Cucujua clanpes Fab , c 
Brontes dubms Fab , r 

MYCETOPHAGIDAt. 

Mycetopbagus punctatua Say 
neznoeua Say. 

DBUCBBTlDift 

Dermestes lardarrus Linn , c. 

vulpmua Fab , c 
Trogodenna ornatum Say. 

HI8TSRIDA 

Hololepta foatulans Say, r. 

Hister caroUnus Payk., c. 

lecontei Mars., c 
Sapritms ataimiliw Payk. 
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vurnwM 

Phenolia crow Fab. , c, 

Omoaita colon Linn., r. 
Cryptartha arapla Br. 
Ipanadatui Oliv 

aangninotchtiu Oliv, 

^ TROCoamDJH. 
Tenebtftddea cortfcalla Melah., c. 


UTCAMISUQ. 
Lucanua dama Thunb,, c. 

pladdua Say, c. 
Dorcua paraUdpi Say, c. 
Platycerua querent Web,, r. 

depreasua Lee., r. 
Cerachna picena Web , r. 
Paaaalua cornutaa Fab., e. 

acanaBJtm^. 


BVRBBIDJK 

CytUoa aerlceua Font , r. 

parxiiml 
D ryopa lithophilua Germ. 

ULATMID 

Adelocera mannonta Fab., c. 

Alan* oculatos Linn , c 
Cryptohypnua planatoa Lee , r 
Elater mgrlcolfia Hbat , c. 
Druteriua elegant Fab., c. 

Lodiua attenuatna Say, c 
obrnptoi Say, r 
Agriotea man cub Say, r. 

Malanotns fiaaUia Say. 

Limonina agonua Say 
Corvmbitea cyjindniormia Hbat., c. 
ICelanactea plceus DeG., c. 

BUPStHSTIDiC 

Chalcopbora virginienaia Drury, r 
Dfccrca dlvancau Say, c, 
Chxyaobothria f emorata Fab., c 
Agnlna ruficollU, c. 


I^MFYJUDiB 

Calopteaon typicum Lee., c 
Luddota atra Fab., c. 

BllychnU conuaca Linn , r. 

Pyropy g a deapiena Harr , c. 

Photurla pennaylvanica DeG., c. 
Chauliognatbiw penuayWanicua DeG., c. 
Fodabrna rugnloana Lee., r, 
baSlarlaSay 
tomentoina Say. e. 

Telepborua carollnoa Fab. 

lineola Fab. 
bilineatua Say, c. 

CL8UDJL 

Cymatodera bicolor Say, r 
inomata Bay, r. 

ranu 

tsstgfi&irsf:' 


Canthon leevia Drury, c. 

Copria minntna Drury, c. 

anaglyptkua Say, c 
Phanseua carntfex Linn., r 
Onthophagna hecate Pans, c 

pennaylvanicna Harold, 
Aphodiua foaaor Linn., c. 

ftmetariiu Linn , c 
granariua Linn., c 
inquinatua Hbat., c 
Geotrupea aplendidua Fab., c. 


nopacua Jek , e 
Trox capiUam Say. 
uniatriatua Beauv 
•caber Linn, 

Scnca v es p er tine Gyll 
ICacrodactylua anbepinoaua Fab 
Lachnoaterna fuaca Froh , a 

crennlata Fnita., r. 
tnatia Fab , c. 
Strigodenna arboricola Fab. 
Pelidnota punctata Linn , a 
Cotalpa lamgent Linn , c 
Polymoechui brevipea Lee. 
Cvdocephata ap ? 

Xylorycte* aatyrua Fab., x 
Euphoria fnlgida Fab , r. 
inda Linn., c. 

Osmoderma eremicola Knoch , c. 

acahra Beauv , c 
Trlchma piper Fab 
oibena Fab 

Valgua can&liculatua Fab., r. 
aquatnlger Beauv. 

SFONDY14DJE. 

Pamndra brunnea Fab., c. 


caiAUBYcnut. 

Orthoaoma brunnenm Font , r. 
Prkntua laticolHe Drag. r. 
Criocephaluaagreatia Kirby, r. 
Phym»^u» bawilineum 8«y, r. 
Fhytnatodea vartabOla Fab., r. 
Her! urn proteua Kirby, r. 
Caltidiutn enum Hewpi. 

Chion dnetua Drury. 

Bbuxia quadngeminata Say. 
Komaleum mmutn HakL, c. 
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Elaphidion dracroufttum Fab. 

parallel tun Newm. 
Cyllene pictu* Drnry, c 
robimee Font , c 
Plagionotu* speciosus Say, r. 
Arnopalus fulxmnana Fab 
Neoclytua erythrocephalus Fab. 
Clytanthus run cola OHv., c 
Dcamoc en a palliatua Font., c. 
Bncydope cantina Say 
Rlisgium lineatun OHv 
Centrodera decolor* ta Harr 
Toxotuacyllndncolba Say, r 
AnthophiJax attenuatiu Hold. 
Acmsopa bi vittata Say. 
Ganrote* cyanlpenms Say. 
Typocerua velutinua OHv., r. 
Lepton lineola Say, r. 
zebra Oliv , c. 


^roxiroa Say, c 


ions Newm 
vittata Germ., c 
pubera Say. 
acnptaLec 
ruficoUu Say. 

FsenOcerus anpenioUtna Say. 
Monohammu* Utillator Fab., r 
•cutellatua Say, r 
confusor Kirby, r 
Doraicliema alternatum Say, r, 
nigrum Say, r. 
Goes pntchfa Hald , r 
detail* Lee 
pnlvcrulenta Hald., r 
Acanthodem declpiens Hald , r, 
Leptoatylna sculiferus Say, r 
commixtufl Hald 


Liopua vanegatu* Hald. 

Urograpbia taaciatui DeG 
Acantboclnna obeoletus Oliv. 
Pogonocherus ap ? 

Eupogonitu tomentosus Hald 
Dorcuta cinerea Horn, 

Sapcrda obliqua Say, r 
ralc&rata Say, c. 

Candida Fab ; c. 
ve*dtA Say, c. 
trldentata Olsv., c 
puocticolbs Say. 
moesta Lee., r. 
conootor Lee., r 
Oberea bimacnlata Oliv., c. 

•ebaunni Lee , r. 

Tetriope* tetraophthalaua Font, c* 


CHHY30NBUD.* 

Doqacia prppuna Kirby, c. 
•ubtilia Ktuue, c 


Oraodachna atra Abr 
Lema tnlineata Oliv , r, 

Criocerua asporsgi Font 

ia-punctatna Linn. 

Babin 4-guttata Oliv., c. 

Bassareus detntni Oliv., c. 

mammiter Newm 
Pacliybradiya vidua tu* Fab , r 
Fidia vitacioa Walah, c. 

ChryaochuB anratua, c , usually on dogt- 
bane— last summer on Mel. alba, c 
Pans 4-guttata Lee , r 
thoracic* Melsh , c 
Col tapis flavlda Say, c 
tnttia Oliv , c. 

Dory ph ora clivtcollia Kirby, r 
io-lineata Say, c 
Chrysomela suturaha Fab , c. 

elegana Oliv., c 
•caJaris Lee , r. 
bigaby an a Kirby, c. 
Gastroidca poiygoni Linn., c. 

cyanea Melslt, very rare. 
Lina lapponfea Linn 
Bcnpta Fab , r. 

Luperu* meraca bay, c 
Diabrotica 12 -punctata Oliv., c. 

vittata Fab., c 
Tnrbabda canadensis Kirby 
Galeruca decora Say, r 
Oedionycbis thoracica Fab 
Disonycha col Ians Fab . r 
Crepidodera helxines Linn., c 
OmmUica copaluia Fab. 

Systcna liudsonk* Font , c 
Mtcrorhopala vittata Fab 
Casstda hivlttata Say, c 
Coptocycla guttata Oliv , c. 

aunchalcea Fab., c 
Ckelymorpha argus Liclit , c. 


TnN B3RI0NIDAS 

Nyctobates pennsylvonlca DeG , c 
Sootobates calcaratus Fab., c, 
X>lopinas saperdioides Oliv., r 
Tenebno obocurus Fab , c. 
moll tor Lran , c. 
caatanem Knocb., c. 
tenebnoides fieanv., c, 
Blapstum* intarrupttw Say, 
rtetalhcus Fab. 

Uloma im p r es s * Melsh., c 
Hoplocephala bieornu OHv., c, 
Plaxydema rnficome Sturm. 
Boletotberus bifurau cand. Fab , 0. 
Helops micani Fab., r. 

Meracsntha oontmeta Beauv., c, 
StrongyHmn tenakofle Say, r. 
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OSXKUDJC. 
Hywenoru* nlger Melik. * 
'Cptola brevis Say. 

Capuochroa ftikginc** Melik. 

LAGRIIOE. 

Arthromacra eenea, Say, c. 

ICKUNDKVID^ 
Tetrstoma truncomm Lee , r. 
Penthc oliqtuU Fab , c. 

pmielia Fah,, c 
Melandiya striata Say, c 
Gtutrophus bicolor Say, c* 

tomentotua Say, c 
Orchoua csstaaea Mekh , c. 

CEDRMBRIDrB 
Asclera ruficollia Say 

MOROBU.IOiE 
Tomoxta bideutata Say, c 
Mordella octopunctata Fab , c 

PYROCHROIDAt. 
Pyrochroa femoral 19 Lee , r 
Dendroidea canadensis L&t, r 

MHLOIIMj 

Meloe ungusticolhs Say, r 
Macrobasis umcolor Kirby, c 
Bpicauta vituta Fab , c. 

cmerea Font , c 
pentuylvanica DeO , c 

Cleveland, Ohio, 8 Hema St 


onoumvcKtihE. 
Tanynectu confertiu Gyll, 

ccrRCUUONiMt. 

Ithycems noveboracensis Font , r 
PkytoQomua punctatns Fab. 
Listroootos candatus Say , 
Lunu concavua Say, c. 

musculu* Say 
Gymnetron teter Fab* 
Conotrachelus nenuphar Hbst , c 
Rhyssematus hneaticollis Say. 
Pseudoban* farcta Lee 
Balaninua aaaicua Say, r 

BRBNTHIDiE 
Eupsalia minuta Drury, r. 

CAI^ANDRXDA,. 

Sphenophorus ochreus Lee., c 
pertuiax Ohv., c. 
aculptilii Uhler , c 
parvulua Gyll , c 

SCOLYTID^. 

Xyloterua politus Say, c 

ANTHRIBIDAJ 

Cratopana lunatna Fab , c. 


CLIMBING PLANTS OF OHIO. 

AUC8 DUKOOR. 

Climbing; plants comprise all those which ascend by means of 
support. There are two classes— the twiners which coil spirally 
around a support and the climbers proper which cling to a sup- 
port by means of tendrils, leaf-stalks, rootlets, re-curved bristles 
or other devices In all these plants, the lowest intemodes are 
erect, beyond which the peculiar characteristic manifests itself by 
the movement of the free end towards the support. If the sup- 
port is a wall, the climber usually sends out roots or tendrils 
bearing disks which adhere to the surface. If the support is 
other than a fiat surface, the climber usually raises itself by 
tendrils. These tendrils often have the form of e reversed spinal, 
-which mechanism permits the plant to be swayed back and forth 
by the wind without injury. 
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When the phut is a twiner, it assumes a aomewhat hxinnttt 
position after the first node and the extremity begins to revolve 
to the right or to the left, Solanum revolves hi either direction- 
Hamulus, Lonicera and Polygonum, to the right ; Phtaeotas and. 
Convolvulus to the left. There revolutions are often accomplished 
within two hoars. 

The structure of the stem of the twiners differs from that of 
the climbers and of erect plants in order to meet the strains of 
tension and of .pressure earned by the growth of the support of 
the perennials. Hollow stems are rare ; the pith is usually much 
redtfeed, or the central tissues surrounded by firmer tissue which 
protects from pressure. 

It will be noticed that all plants having annual stems dlmb thin 
supports, thus getting up to the light rapidly as the energy must 
be used in the growth of stem and leaves rather than in teaming 
luge circles. 

The provision for exposure to light is further shown in leaf- 
arrangement. Leaves of plants covering flat surfaces are usually- 
spread out parallel so as to expose as much surface as possible, 
and in cases of unsymmetrical leaves, the lacking portion would 
have been covered by those overlapping. In some, there is an 
arrangement of large and small leaves— two rows of small ones 
growing In the gaps between the two rows of large ones. In 
others, exposure Is obtained by different lengths of petioles. 

At present Dr. Kellennan's catalogues show 77 climbing plants 
for Ohio. Of these, 25 are woody, 5s herbaceous; 51 peren- 
nial,- 1 biennial, 25 annual ; 43 twiners, 34 climbers of which 24 
have tendrils, 3 rootlets, 3 re- curved bristles, 3 iritable petioles , 
10 are parasitic with minute suckers ; 60 are native, 17 are intro- 
duced. These plants are : 

herbs cea, an herbaceous climber by mesa# of tendrils, annual above 
ground. 

Snulax rotusdifolia, 
bbpida, 

glaaea, woody climbers by means of tendrils. 

P io aoore a ritioas, h er ba ce ous twiner, perennial. 

Hwnnlna htpulus, herbadone twiner, peren nial, from Swope. 

Polygonum convolvulus, herbaceous twiner, annuel, horn Swope end Asia, 
eiliaode, 

-fotodenii . _ 

fl^ taetanra , herbaceous twiners, perennial, 
demntii rirgmlaw, 

vionu, herbaceous climbers by menu of petloiaa, perennial. 
nfents p arrn qm cin ad etur , woody twiner, < 

Adlnmla ftmgoss, betbaceous climber by aeaaa «f petioles, biennia]. 

Salsa endgaks, woody climber by means prMrlpa 
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I«etfcym veaoous, 

ochrukoena, herbaceous, perennial, with tendrils. 
Phasednspolyskchys, herbaceous twiner, perennial. 

Dotteta lebUb* annual twiner from Indio. 

Vida crooca, 
aroericona, 

carottnlana, herbaceous perennials climbing by tendrils, 

sotiva, 

angustifoHa, annuals climbing by tendrils, from Europe. 

Falcata comoaa, 

pitcheri, herbaceous twiners, perennial. 

Apios spies, herbaceous twiner, perennial. 

Rtrophoetyje* helvoa, herbaceous twiner, annual 
Rhus radicana, woody climber by means of rootlets 
Celastrus acandens, woody twiner. 

Cardftospermum hallcecabum, herbaceous climber by tendrils, annual, from 
tropical Amenci. 

Vida labrusea, 
aestivalis, 
bioolor, 
vulpine, 

cordifolia, woody climbers by tendrils. 

Ampelopais cordate, woody climber by tendrils. 

Parthenocissus quinqncfoiia, woody climber by tendrils and roots. 

lociniata, woody climber by tendrils. 

Ampelanus albidua, herbaceous twiner, perennial. 

Cynanchiam nigrum, herbaceous twiner, perennial. 

Vinoetocdctun gooocarpu*, herbaceous twiner, perennial 
Quamocllt quamocUt, 

cocci net, herbaceous twiners, annual, from tropical America, 
^Ipocnoea pandurata, herbaceous twiner, perennial. 

* lacunosa, herbaceous twiner, annual 

purpurea, 

hederacea, herbaoeous twiners, annual, from tropical America, 
Convolvulus septum, 
repens, 

Japouicns, herbacaous twiners, perennial, two native and one 
from japan. 

Cuscute epilinmn, 
cptthytmim, 
amftsto, 
polygoaornm, 

1 in de co ra , 
cetyh, 
oonhakathi. 

. gEMOVb, 


I. 
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Cuacuta compact*, 

paradox*, bcrbotcou* twibers, annual* the fint end atcond from 
Europe, the other* native, 

Solanmn dulcamara, herbaceous twiner, perennial, from Europe and Ana. 
Lydum vulgar*, woody climber by means of recurred bristles. 

Bignonia crucigera, woody climber by tendrils, 

Tecoma radteana, woody climber by roots, 

Galium asprdlum, herbaceous annual climbing by recurved brittle!. 
Lanlcera capn folium, 
hirsuta, 
glauctaccnt, 
dioica, 
full 1 van tn, 
aempervirens, 

japonic*, woody twiners, the first from Europe, the last from Asia, 
the rest native 

Micrampelis Ipbata, herbaceous climber by tendrils, annual 
Sicyos angulatus, herbaceous climber by tendnls, annual 
Cucurbits pepo ovifera, herbaceous climber by tendrils, annual, from tropical 
America 

Paasiflora lutea, herbaceous climber by tendrils, perennial. 

New York City 


DONATIONS TO THE O. S U. MUSEUMS. 

Supt. Thos. Booaer, Carey, Ohio, has sent 256 plants to the 
State Herbarium during the past month. 

Mrs Theano W. Case has donated 1 10 specimens of flowering 
plants 

Rev, H. Herzer, Marietta, Ohio, contributed 175 specimens to- 
the State Herbarium. 

Arnold Arboretum, Boston, Mass., sent 24 packets of seeds of 
rare shrubs and trees for planting. 

Bi B. Williamson, Bluff ton, Ind., 12 specimens of four species 
of Odonata. Cotypes of Gomphus hybrldus, recently described as 
new by Mr. Williamson, were included. 

A ’fine male specimen of the fur-seal has been donated, and will 
he mounted for the zoological museum. 
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MALLOPHAGAN RECORDS AND DESCRIPTIONS. 

Hhrbrrt Osborn 

HI. LOUSE OF THE RUSTY GRACKLE. 

Docophonu barbatus n. sp. 

^Elongate, head and thorax red brown, abdomen fuacoua brown. Length 
a fan. 

Head much narrowed In front of antenna?, the margin slightly incurved ; 
clypeus convex in front, clypenl signature long, narrow behind, clypeal space 
bordered by sinuate chitinons bars , trabecule come, anterior border scarcely 
sinuate , antenna amall, first joint thick and short, second longest. Border 
of head with five bristles in frout of antenna?, two long bristles and two 
short minute hairs on border behind antenna?, and four very minute hairs on 
occipital border Protborax quadrate, antenot angles rounded, postero- 
lateral angles nearly rectangular, bind border slightly convex, a long bristle 
in angle , meta thorax with prominent lateral angle and with three or four 
strong bristles Abdomen elongate ovate, scarcely wider than head , fascia? 
broad, fuscous brown, each segment with marginal row of strong bristle* , 
terminal segment with distinct incision 

The male genitalia are slender, the terminal segment almost truncate with 
a few stiff bristle* on apical margin, the segment being dark below and the 
abdominal fascia; nearly continuous above 

This species presents some quite remarkable similarities to 
speotyti Osb. , especially in the clypeal structure and the excision 
of terminal segment in the female, and were there not apparent 
certain constant differences I should be tempted to think it thut 
species and its occurrence on the grackle accidental The shape 
of head, terminal segment of male and genitalia differ, and I 
conclude they must he distinct Collected from the rusty grackle, 
Soplecophagus carohnus, at Lincoln, Nebraska, by Professor 
Lawrence Bruner. 

IV NEW SPECIES AND RECORDS IN COLPOCKPHALUM AND 
PHYSOSTOMUM. 

Colpocephalum pcctmatum n sp 

Light brown with conspicuous ocular and occipital spots Length a mm 
Head of usual form ; anterior border strongly convex , about six minute 
hairs and one long bristle ua front of the antennae , posterolateral lobes with 
three long bristles and several small hairs. Occipital spots connected by a 
brown bond, but do distinct connecting band with the ocular spots Pro- 
thorax with prominent lateral angles, a strong bristle and a small hair at 
extreme angle and six bnstles on the hind border. Metathorax with long 
marginal bristles. Legs unicolorous, the hind femora with throe combe of 
minute teeth. Abdomen elongate ovate, with faint brownish transverse 
bends end a row of marginal bnstles ; third segment below with two Ou&fc* 
of minute bsir-tike teeth on each aide, a little nearer the margin than median 
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luw, web comb with about ten teeth Penultimate ventral se gm ent with a 
median pro e ea a and dilate border terminal segment of female with fine 
mliate border 

Described from a number of specimen* collected from the 
burrowing owl Speotyto cumculana hypogsea by Prof Lawrence 
Bruner Lincoln Nebraska 

Thje peculiar combe of fine hair like teeth on the thud segment 
of tie abdomen while not confined to this species are with 
other characters quite distinctive and are of special interest as 
showing the range of morphological features presented by mem 
bers of this group Since noting them in this species I find 
Piaget had described similar combs on the femora of his pectiu 
ferum a species occurring on Milvogos pezoporos Of these he 
says four to 5 petits peignes dont les dents dunmueut inaensi 
blement de longuer He makes no mention of combs on the 
abdominal segment which in my species have a very similar 
structure About the only function that can be assigned to them 
is that of assisting in holding the body in definite positions in its 
attachment to the feathers 


Cdpocepkalnm sptnulosum Piag var minor Kellogg ( New 
Mallophaga III p 112 ) 

A female specimen from the American dunlin Tnnga alpina 
pacifica from Prof Bruner Salt Lake Haggard corresponds 
so closely with the form described by Kellogg from Calidns 
arenana Pacific Grove Cal that I do not hesitate to so place it 

Colpocephalum lahctps Kellogg (New Mallophaga I p 149 ) 

Kellogg described this species from one male taken from Ardea 
egretta I have one mature female and three immature mdividu 
aL taken at Ft Collins Col by A C Stephenson from the 
^.mencan bittern Botauros lentiginosus which agree in almost 
every detail and description as separate species would seem 
unwarranted In shape markings and distribution of hairs and 
bristles there is scarcely any difference but the meta thorax is 
narrower and the lateral margins more strongly colored than 
ahown in Kellogg s figure Length of male is given as 1 79 and 
thtB female » nearly 1 80 mm 


Pkysodomum kastatnm n sp 

Occipital angle? with distinct hooked angle msrginsof abdomen brownish 
(he disk with a brad brownish strips Length 3 sun 

Head with the front expended tabmargu convex with nu m erous bristles 
the labral lobes (pelettea) large projecting much beyond the meigia of the 


XnrLkXATOtt err Fut* 14 
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head when out-taraed ; palpi reaching slightly beyond border of head ; 
antennae minute, antennal cavities marked by distinct brown borders ; ocular 
fleck conspicuous , occipital angles produced and with a distinct hook. 
There are two minute haira on the border in front of antennal pit, three Just 
behind ocular fleck and two longer bristles between fleck and occipital angle 
about equidistant from each other—the fleck and the angle. Thorax broader 
than long, rather deeply concave in front aud shallowly concave behind, the 
lateral angles prominent and with a bristle aud two imnule hairs \ postero- 
lateral angles rounded, with bristle and one minute hair Metatliamx with 
about four minute hairs on lateral bordei, an ter orly two long bristles on 
poblcro-lateral border Abdominal segments with b r ow n marginal stripe 
narrowing on eighth segment , a light brownish discal area extending from 
lute to near the tip and covering about half (he width of the segments 

This species agrees in coloration with diffusum var. pallidum 
Kellogg, but is much smallei than his measurements for diffusum, 
ami the distinct hook of occipital angle would fceem to separate it 
from that form From sucinaceum, which it resembles in size, 
it is distinguished at once by the narrowet front of head, different 
shape of occipital angles and uumber of bristles and the marginal 
abdominal bauds 

Described from three specimens, females, two from the Oregon 
junco, Junco liyemalis oregonus, Ft Collins, Colorado, collected 
by A C. Stephenson, and one from Junco aikeui, Ft Robinson, 
Neb., from Prof Lawrence Bruuer. It would seem probable that 
this form and Kellogg's diffusum var pallidum must be closely 
related, but so far as present specimens go they seem quite 
distinct. 

It is somewhat lemarkable that m thus genus nearly all descrip- 
tions have been from females only ; only four species, so far as I 
have noted, referring to males, a fact that would seem to indicate 
that the males are quite rare or mauoge to escape quickly from 
dead turds, though the females also are usually taken iu but small 
numbers 


Physostomnm diffusum Kellogg 

Kellogg has described this species from specimens taken from 
the Sandwich spanow, Amiuodraiuus sandwicliensis, and the 
golden-crowned sparrow, Zonotnchia corouata. 

Specimens evidently belonging here liave been sent me by Prof. 
Bruner, taken, one female from the Lincoln sparrow, Melospiza 
hncolni^I^pcoln, Nebraska, and one female and one male from 
the Swfrtia sparrow, Ammodramua sandwichenafo savanna, Lin- 
eoln^IfKmraska The male is smaller than the female, 3 mm. 
loraand in lighter colored, the abdomen dear white or trans- 
parent, the genital fork inconspicuous faint brown, the ends of 
the prong broad and rounded, a more distinct brown, crescent- 
shaped genital ring 
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OHIO FUNGI. FASCICLE II. 

(No* 17 -C. mid Feb 32 . 1901 ) 

W A. Kkixfkman, Ohio State University. 

following species constitute Fascicle II 

17. Aectdium pecku DeTom, on Onagin biennis (L ) Scop 

18. Glceoaporium equlaeti E. & E , 011 Equisctum robustum R Br. 

19. Oytmiocoma intentitialis (Sclilecht ) Lagb , on Rubua mgrobaccua 

fiaile> 

00. Gy mnoconia intei nliUah* (Schlecht ) Lagh. Supplement to No 19 
ai. Gyuinosporan gui m c 1 a\ipes Cke & Pk , 011 Crataegus crus-gal li L 

33 G}muoaporangiuni macro pus Link, on Malm coronona (L ) Mill 

33. Melampaora populum ( Jacq ) L 4 v , on Populua deltoklc* Marsh 

34 Piggotta fraxiui B & C , on Fraxinm penubylvamca Marsh 

35 Polystictus molltusculus Berk , on rotten Beech log. 

36 Puccini a angustata Peck, on Scirpua cypennna (L.) Kunth 

37 Puccinta aaparagi DC., on Asparagus officinalis L. 

28. Pacctntd cancinu DC , 011 Carox trichocurpa Muhl. 

39. Pucci ma circaeae Pen , on Circaea lutetuma b 

30 Puccinta hehanthi Schw , on Hehanthua tuberosns L 

31 Puccinia malvacearum Bertcro, 011 Althaea rosea Cav. 

33. Puccmia xantlin Schw , on Xauthium cauadenie Mill. 

33 Steretun versicolor (Sw ) Fr , on rotten Beech log. 

34. Urocystu occulta ( Wallr ) Rabh , on cultivated Rye, Secale cereale b 

35. Uromyces caryoph^lliuus (Schrank) Schroet , on Dianthus caryo- 

phyllus L. 

36 Uromyces euphorbiae Cooke & Peck , on Euphorbia dentata Miduc 

37. Uromyces hedysan-paniculati (Schw ) Farl , on Meibomia vtndiflora 
^ v (L ) KunUe. 

38. Uromyces juuci (Desna ) L6v , on Juncus effusis L. 

39 Uromyces lespedexae (Schw ) Peck , on Leaped*** hirta (L.) Ell.l 

40. Ustilago hordei (Per* ) Kellerm & Swing , on Hordeum sativum Jewett. 
4t. Ustilago syutherismae Schw , on Pamcum proliferam Lam 

42. Ustilago tritid (Peis. ) Jensen, on Tnticum sativum Lam 

For the loan of literature, transcripts of some original descrip- 
tions) identifying species and verifying determinations, I am 
Indebted to the mycologists, Messrs. Arthur, Bills, Farlow, Hol- 
Way, Lloyd, Morgan, Thaxter and Treleaae. The eighteen 
species of Uredineae were submitted to the inspection of Dr. 
Arthur, bat Dr. Thaxter identified the two species of Roestelia 
I return thanks to all those who have generously rendered me 
assistance. 

The following paragraphs exhibit the labels with data and copy 
of the Original descriptions : 
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17. Aecidium pecku DeToni. 

Aeadium oenotherae Peck 
On Onagra bienms> (L, ) Scop 

Columbus Ohio Jnne 5 1901 

Coll W A Kellerman 

Aeudium oenotherae n >p SpoU orbicular scarcely thick 
ened reddish purple sometime* stained with yellow pendia short 
crowded generally with a small free central space spores pale 
orange subglobote small l0M in diameter Chas H Peck 
Report on the Slate Cabinet State of New York a 3 & 1872 

18. Gloeosponum equiseti E. & E 

On T qm etum robustum R Br 

Logan Hocking Co Ohio Oct 8 1894 
Coll W A Kellerman 

Gloeosponum equiseti 1 &F Actnuh large (i nun in 
diameter) suncon fluent covered by the 1 lackened cuticle which 
soon whiten* out except around the margin spores cylindrical 
slightly curved multinudeate 25 35 x 3 ramm expelled m pale 
amber colored masses Journal ofMycolugy 4 52 

19. Gymnoconia interstitialis (Schlt ) Lagh. 

Laconia mtcrstitiale Schlecht Aecidium mtens Scliw 
Uredobpores only 
On Rubub nigrobaccus Bailey 

Columbus Ohio June 2 1901 

Coll U A Kellernmn 

Caeoma (l redo) inter*titiale 11 sp loha quae infextat 
hoc Caeoma cat tens baud affect is remanent multo minora et 
minus e\olntn Maculas 111 supenon foliorum paging m planta 
sicca con*picere neaueo Acervi in paguia inferior© in nervorum 
mterstitns positi oblongi hnearts confluentes fere totuui inter 
btitlum occupante* pnu* panun elevati convexmsculi epidermide 
tecti quae posten nma longitudinal! irregulanter rumpena pul 
\erem iu sicuitis luteum liberum reddit epidemudis \ero frag 
menta ad latera undulatim resi stunt Spondia irregulana rotund 
ata effotla p-llutida lepras lineis obscuru vane intncatis impleta 

K n inter se cohaerentia bchlechtendal iu Nees von Eaenbeck 
e Physicae Herohneusu 96 1820 

Aecidium mtens S/ A simplex elongatum pendtis maximis 
do vis splendentibus dunum irregulanter ruptis pulvere turantio 
In folns pet lolls et ramis jumonbus Rubi stngoxi frequens 
Planta* tonus regionis ita investit perenne redux ut tandem ommno 
dcstnut testate Ad Uredines sccedit sed pendium dishnctum 
habct Pendia demum inter se conflnunt L D de Schwemitz 
Synopsis Fungorum Larolinae Supenotis (excerpta) p 43 No 
458 i8aa (Schnft d Nat Geeellschaft ru Leipzig ) 

Caeoma Aecidium luminatum L v S Folia quae cum 
tote planta ab hoc Aecidta mfestautur (semper qmdem eintdem 
aunij ommno degenerata I D de SchwetoiU Transactions of 
the American Philosophical Society Philadelphia New Sene* 
4 993 >834 
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20. Gymnoconia interstitialis (Schl.) Logh. 

Caeoma interstitialis Schlecht ; Aecidiam nitens Schw 
Spermagoma only 
On Rubus mgrobaccus Bailey 
Columbus, Ohio May 5, 1901. 

Coll. W, A. Kellerman. 

Supplement to No 19. 

21. Gymnosporangium clavipes Cke. & Pk. 

Roestelia aurautiaca Peck. 

On Crataegus crus-galli L. 

Vinton, Gallia Co , Ohio July 10, 1901 

Coll W. A Kellerman. 

4 * Roestelia aurantiacn Peck — Pencha deeply seated, cylin- 
drical, fragile, soon lacerated, fugacious, white , spores subglobose. 
bright orange, about 001 ' in diameter, with a thick nyaline 
epispore M Chas H Peck, Report of the New York State Museum 
(Report of the Botanist), as 91 1S72 

22. Gymnosporangium macropus Link. 

Aecidium pyratum Schw 
On Malu&> coronana (L.) Mill 
lakeside, Ottawa Co , Ohio vSept. 10, 1901. 

Coll W A Kellerman. 

11 Caeoma, Aecidiam, Pyratum, T, v S — C. waculis in pagina 
supenon orbiculatis, rubns in ambitu ochrmceis, centro nigretcenti- 
bus In avers* pagina apparent paeudopendia crebemma, subcon- 
centnea, ponun tan turn elevsta margin e eleganter multifido- 
fimbnato , fimbnis rectis, nulluuodo re^olutia, divergentabus, 
pallidis Spondus fuscu " h V de SchweimU, Transactions of 
the American Philosophical Society, Philadelphia, New Senes, 

4 29+ 1834 


23. Melampsora populina (Jacq.) Lev. 

Lycoperdon populmum Jacquin , Uredo longi-cap&ula 
DC. , Melampaora tremulae Tul 
I Uredo only 
On Populus deltoides Marsh, 

Columbus, Ohio. October 5, 1902. 

Coll. W A. Kellerman 


Jacquin gives, Collectanea Supplement., PI 9, Pig. 2, only the 
following : T ‘ Folium Popull bafsami ferae in parte aupina, quae 
obsidetur In nutnens Lycoperdia minutiwrimis et paraslticis, folia 
pessumdantibus , M and Fig 3, 11 Pars hujus folu ad lentem aucta ” 


pessumdantibus and Fig 3, 11 Pars hujus folu ad lentem aucta ” 
" Uredo longi-capsula Cette espdee nait sous l’^piderme, le 
perce et forme des tachcs dist metes, arrondies ou oblongues, bordifes 
dans leur jeunesse par les d<brib de l'tfpidenne ; la poussidre est 
tr£s~abundantc, jaune com me dans 1’ uredo rouille, mals elle en 
differs parce que sea capsules, au lieu d'etre ovoidet, sout trts- 
elongtfeset cjrlmclriques ; leurs deux extr6mit6s sont obtuses •»“ 

5 
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24. Piggotia fraxini B. & C. 

On Fraxinus pcnnsylvauica Marsh 
lakeside, Ottawa Co , Ohio. Sept 19. 1901. 

Coll W A Kellerman. 

M Tiggoliii fr^xini B & C Penlliecns hie lllic caehpites punc- 
tiformes congestis , sporu oblongis minntn* 

" Ilypopliyllous Penthecia collected two or three together 
into little rugged dot like group*, qj>ores minute oblong " M J 
Berkeley Grevillen, 3 7 September, 1874 

25. Polystictus molliusculus Berk. 

On rotten Beech log 

Columbus, Ohio Oct 30, 1901 

Coll \V A Kellerman 

" l’ol> poms (Amxlennei) iiiolliusciiltis, 11 qp , mibncatuspileis 
cfTuso-reflc'xiB sublolmlis It \ Her /onatis nlbis , /0111a stngis molhbiis 
sparsis onintis , context!! allx> , porits tntdiis pal lulls 

11 1 ml meat ed thin 5 niches or more long, 3 inches broad, some- 
times iHriecth resupinate, more gtner illy with the boi der broadly 
refleettd niid’shghth lobed, finely silkv or nearly smooth, with 
/ones of soft stngne, winch in the drud plant are peifectlj innate 
Substance white Umi, corky when drv 

“ l'oi es J-4S of an liirh hrood. at first entire with thick dissepi- 
ments, at length lateral* d and elongated, wood colored ” M J 
Berkeley, London Journal of Hotanx, 6 v*n 1S47 

26. Puccinia angustata Peck. 

On vSuipus c\perinus ( L. ) Kuntli 
Sugar Grove, Fan field Co , Ohio October 12, 1901 
Coll W A Kellerman 

"P angustata Peck 11 v]KJgenous , s]»ls pallid 01 none , son 
oblong or linear, sometimes '1 eg u lari > arranged at equal intervals 
in long parallel hncq, narrow, sm rounded by the ruptured 
epidermis black , spores narrow, oblong*cIa\ ate or elongated, 
septate above the middle, strongly constricted, having the lower cell 
more narrow than the upper and e\ hndncal or slightly ta pen ng 
downwards, ctfiiH' 0024' long 0006' broad, peduncle rolored, 
thick, verv short ** Clias II Perk, Rep irt on tne State Museum, 
State of New \ork, *5 12^ 1S72 

27. Puccinia asparagi DC. 

On Aspargus officinalis L , plants grown from seed sown 
111 the spring of 1900 

Columbus, Ohio April io, T901 

Coll. W A Kellerman 

11 Puccinia asparagi Kile est nsse/ commune eu automne aur 
leatigesles branches, et lea feuillcx de Pasparage officinale, elle 
forme des tachea ova lea ou pint* souveut ohlonguea, brunes, con- 
vexea , P^piderme ae fend longitudinalement , les puccines sont 
insli&a et fortement fixdes sur un receptacle dur et chamu , 
chacune d’ellea est compose d'un pedicelle blanc qui sontient nn 
pencarpe oblong, obtus, & 2 loges separecs par un dtranglement 
tr&s-pronounce M DeCandolle, Flore Fran^aise, a 595 1805. 
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28. Puccinia caricina DC. 

On Carex tnchoearpa Muhl 
Columbus, Ohio October 12, 1901 

Coll W A Kellennan 

“ Puccinia tancina Cette puccinie diffdredc VutedotaiuiHa % 
comme la puicime des graiuiudea difTOrt-* de Vanda tnbitro-ivra , 
elle forme, a la surfate suj^neure des temlles de plubieun* cspdce** 
de carex, des pustules ovales, petit _s, noinbreusei, sou\ent dis- 
poses eti senes lougituriinnles , dans leur jtimessc ellcs noulc\ent 
r^pidenne, puis le rompuit et resteut cut nurses de sesdtfbns , leui 
couleui est bruno A leur naissance, et devient noire a la fin de leur 
vis , les plantuks qui Ks comi>oseiit, vues ail microscope, offrent 
1111 ptfdicelle hlanc ldiforme. el 11ns capsule en forme de uiassuc 
nllougtfe, presque cvlmdnque, ^ deux lopes separtes par une clois- 
on et iin petit ctranplement , la suplneure est plus arrondie cl un 
peu plus prassc quc 1’nifcricure " DeCandolle, Ploie Pmu^aisi, 
6 60 itS j 5 

29. Puccinia circaeae Pers. 

On Circaea luletiana L. 

West Alexandria, Preble Co., Ohio July 1901 
Coll W A. Kellcrman 

“Circaeae, cespitosa, fjlobosa dilute hndia,— clauilu o\ato- 
acuminatis (In fol Cl re Intel ) “ C If, I’crsoon Roemer's 
Neues Maga/iu, 1 119 1791 

30. Puccinia helianthi Schw. 

On Hehantlius tulwrosus I«. 

Teleutospores onh 

New Plymouth, Vinton Co , Ohio October 10, iyoi 
Coll W A Kellennan 
Supplement to No 10 


31. Puccinia malvacearum Bertero. 

On Allheea tosea Cav 

Perry, Lake Co , Ohio July 15, 1601 

Coll F J Tyler. 

“Puccinia Malvacearum P hypophylla, confertim spars.i. 
acervuhs heimspliaericii initio epidermule persist ente centro velatu, 
ambitu midis rufia, subtu* umbiUcatis , spondua dense congestis, 
ovoideo-oblongu, levibua, fascia, medio subcon atnctia obtuse acu- 
minate longusime pedicellatia, pedicel lo hyalino P Malvacearum 
Bertero, Ms*. Coll n. 730 ” Montaigne, in Gay, Hiatona fisica 
y politlca de Chile, • 43 1852 
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32. Puccinia xanthii Schw. 

On Xanthium canadense Mill. 

ColumbuB, Ohio. August a6, 1901. 

Coll. F. J. Tyler and O E. Jennings 

11 Puccinia Xanthu Sz P macula team orbiculan pallida, 
iubtui fuaco-brunnea pallide margin ata, tporidus oblongu bilocu- 
lanbuB pedicellatia. 

“In averse pagina foliorum Xanthu Btrumaru, loos arenosis 
Subtui pnmum patlidas veuculas, cellularum folu aemulaa, exhibet, 

? [uibuB dlsruptis et epideraude orbatis, cohaerentem pustulani 
uscarn exhibent sponuia, sub lente lutea, pedicello longiore auam 
TOondia ” L D dc Schweimtz, Synopsis Fungorum Carol inae 
Supenons (ezcerpta), p 47, No 500 182a (Scbnft. d. Nat 

Gesellschaft 7u Leipzig.) 

33. Stereum versicolor (Sw.) Fr. 

Thelephora versicolor Sw 
On rotten Beech log. 

Columbus, Ohio. May 10, 1901. 

Coll W A. Kellerman. 

“Thelephora versicolor, pileo sessile niembranaceo hirto, 
fascns discolonbus, subtua laevi albtdo 

" Helvella versicolor, acaulu, meuibranacea faaais discolonbus, 
infcrna laevis alba 

“Pilei aaepe pi urea couferti, accreti, aesaeles, ban plenimque 
explanati, superne reflex 1 quasi dimidiati semirotuudati, planiu- 
aculi, membranacea, ngidi, margin e integn aubundulati ran us 
incisi veatiti hirsuti brevi adpressa subaurea nitente, fasctts con- 
centnci numerosis approximatls angustiuimiis ferrugmeia fusco- 
violaceis mterstincta H} nienium glabemmum, palliac albidum 
O Swortr, Flora Indiae Occulen tails, 3 1934 1S06 


34. Urocystis occulta (Wallr.) Rabh. 

Erysibe occulta Wallr 
On cultivated Rye, Secale cereale L. 
Columbus, Ohio June 1, 1901 

Coll W. A. Kellerman 


1 ' Erynbc occulta W , spondna efTuwa subrotundia, e centre- 
opaco llmbum pelluddum verrucosum, velub ex aliia mul to minor- 
ibus concatcsatu ambeuntibua compontutn circomducentibua oil- 
vaceis copioataaimiB, vaguurum et glumarum faciem interaneam 
lnvesbenbbut il Usque demum longitudinal iter ruptaa, totnenb 
Yelutini conbnul rimon inatar obducentlbus 

a Smtes, BpondiiB effuela, etnas vaginarum intemnearum 
JDucientlbut culmumque longitudinaliter sctarom taetuatum hinc 
jSdenigraabbua! hinc translucendo anereum mentientibuB M F O. 
yWallroth, Flora Cryptogamica Germanise, Compendium Florae 
Germamcae, Sectk) II, 4 212 1833. 



Feb., 1902.] 


Ohio Fungi. Fiuide II 


3 1 1 


35. Uromyces caryophyllinus (Schk.) Schr. 

Lycoperdon Caryophyllmum Schrank. 

On Dianthus caryophyllus L 
Columbus, Ohio February io, 1901 

Coll. W A. Kellerman 

"Lycoperdon caryophyllmum Haltiejfoermige weiaahchte 
Blubeu, die nach der groeasem Axe /erspnngen, unaeinen Kaffee- 
brauneu Saameu ausachuetten ” Fran? \on Paula Schrank, 
Batcribche Flora, a 668 1789 


36. Uromyces euphorbiae Cke. & Peck. 

On Euphorbia dentata Michx 
Lakeside, Ottawa Co , Ohio September 15, 1901 

Coll. W A. Kellerman 

"Uromyces euphorbiae Cooke & Peck Leave* generally 
-stained with red or purple , son amplugenous, subrotund, slightly 
•convex, surrounded by tile ruptured epidermis, ferruginous brown 
or blackish-brow □ , spores suhglobose, rough, often with a large 
nucleus, about uoo8' m diameter, peduncle short, liv aline ” 
Chds II Peck., Report 011 the State Museum, State of New York, 
>5 90 1872 


37. Uromyces hedysari-paniculati (Schw.) Farl. 

Puccima hed>Ran-peniculati Schw , Phragmidium 
liedysari Schw 

On Meibomia vindiflora (L ) Kuntze 
Vinton, Gallia Co , Ohio October u, 1901. 

Coll W A Kellerman. 

"Pueunia liedysan paniculati Sr P. puailifomns sparsa 
fusta, spondns ovata-globosn fuscis, pediccllo longisaimo filifonm 
pellucido 

41 Frequens in aversa facie fohorum Hedvsan paniculati Sep- 
tum in spondio non conspicio Pedicellus fihfomiis, pellucidus ” 

L D de Schweinit/, Synopsis Fungonun Carolnue Superions 
(excel pta), p 48, No 503 1822 (Sell rift d Nat Gesellschaft ru 

Leipzig ) 

14 Phragmidium hedyaan, L v S P acervulu minutis sed 
crebns per totum folium spams, epidemude innstis Spondns 
longe pedicellatis, pediccllo articulato, pellucido, ceteram opacis, 
ovatifl, obtiuis, non cylindncis, obscure septan*, nee articulato- 
constnctu, fusco-mgns " L D de Sthweinit7, Transactions of 
the Amencan Philosophical Society, Philadelphia, 4 297 1834 
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38. Uromyces junci (Desm.) Lev. 

Pucctma junci Desm 
Teleutospores onlv 
On Juticus effusus L 

Junction City, Perry Co , Ohio April io, 1901 

Coll W A Kellcrman 

This fungus was issued by J B H J Desmazierm, Plantes 
Cryptogames de France, Fasc II , No St, on the lnbcl of whuli 
no technual description is given, hut the following statement is 
made “ Pile lie, Pucctuia junci) a de grands rapports a\tc le 
PuLuma grnmims auquel on pourrait la r^umr comme unc vui£t£ 
hien dcstincte Los capsules sont, toinnie dans celte tsp^cc, en 
forme de tnassue Hints les pustules qu ’el les formuit par leur reunion 
ue sont pas liueaires ” 

39. Uromyces lespedezae (Schw.) Peck. 

Puctinia lespedc/ae-procumbciitis, Puccinia lespede/ae^ 
pol\ stachv ae Schw 
On Lespedc/a lurta ( h ) Kll 
Bowling Green, Wood Co , Ohio September 2, 1901 
Coll W A Kelleiiihiii 

“ l’tic tuna lcspede/ae protiuubentis S/ 1 * minor suhpiuu ti- 
fonuib spars,i fuscescciis pioruutpt ns, spondiis oblongis Inlocul.in- 
lnit. 

“Passim .ul folia Le;q>edc/ac prm umbeiitis Hpidt rnudeni 
pagiuae inferior is toll! 111 bullas tlevnl, post ruptiiram alhis. pcllu- 
rnlat, Sj)OMdn septum e\actt in medio sporidio situin ct pcdicellus 
(albidns, longior) a sporidio disinutus est ’’ L 1 > de Schwennl/, 
Suiopsis Fiiiigorum Caroliuae Superions (cvierpta), p 47, No 197 
1822 (bchiitl d Nit tiesJlMh.ilt /u Lup/ig ) 

11 Pui 1 ltiia lLsi»;clc/ae pol> staehvae S7 P minor puuctitormis. 
epuleniiide emeta mgia bplendens, sporidns oblougis utriwjue 
nt ten 11 at is biibhilotulanbus 

“ Frtquens in pagma infer ore* fohoruin Kpuliruiidc emeta 
Spondu liiagis eloiigala et in pcdieelluni atteiiuala, bepto vix con- 
spiuio, ciijub umbra uiuy |*>ne apicun spondu, mox informs 
apparct Color spondiornm sub ltiile lutens “ L D de Schweinitz, 
Svuopsis Fungorum Carolina? Supenons (t\ccrpta» f p 47 No 498 
1822 (Schrift d Nat Gesellsohaft /u Leipzig ) 

40. Ustilago hordei (Pers.) Kell. & Swing. 

Uredo hordei Pers 
Ou Hordeum sativum Jessen. 

Oxford, Butler Co Ohio. June 3, 1895. 

Coll W A. Kellerraan 

“ Uredo segetum pulvere copioso mgro 111 gratninum spiculi* 
b glumib provementc (Disp meth. fung , p 56 ) 

“Keticulana segetum, fusco-tngncans gram mum parasitica, 
intus filanientosa (Bull champ 1, Pag 90 t 473 f 3 ) 

11 a Uredo hordei pseudoperiuio subelliptico ruguloso, pul- 
vere lalente ” D C H Persoon, S>nopsu Methodica Fungorum, 
I 324 l hoi 
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41. Ustilago syntherismae Schw. 

On Fanicum proliferum Lam 
Columbus, Ohio Octol>er 5, 1901. 

Coll F J Tyler and O Ii Jennings 
“ l T stilngo (Cneoma qubgen I’rerlo) s\ lithensmae, L \ S Cm 
vagiim Lticim jumonbus sese ostpndit «mte cvolutioiicm Spondns 
ciuereo-atro vindibus, laxifabime elTusis imjmn.intibus " T y D tic 
Sch^einit7, Transactions of the American Philosophical Society, 
Philadelphia, 4 290 1S34 

42. Ustilago tritici (Pers.) Jensen. 

Uredo tntici Pci soon 
O11 Tnticuni sativum Lam 
Columbus, Ohio June 12, 1901. 

Coll W A Ktllerman 

“ t’rcdo segetum puUere copioso nigro 111 giatniuuiii spiculis. 
s glunus proxcuiculc (Disp tiictli fung , p 56) 

“ ReticuUna segetum, nisco nigricans graiiiimiin juirasitica, 
lulus fihuituilovL (Hull 4 haiiip 1 pig go t 172 f 2 ) 

“A Credo tnlui sulieffusa " JJ C II Pcrsooii, Synopsis 
Method ica Puiigonmi, 1 221 i 8 ot 

BOTANICAL CORRESPONDENCE AND NOTES 
FOR AMATEURS, III. 

Conducted by W A Kuclerman 

Ittm y Mi F. H Burglehaus, ol Toledo, sends the follow mg 
note 11 1 ha\e found in working over Rubusamericana Britton, 
that the description 111 Gray’s and Britton’s Manuals — “stems 
annual, herbaceous, or slightly woody ” — docs not accurately 
cover the common torni here All the sjieamens taken here lia\ e 
six inches or more of woody stem of previous year’s glow th The 
new flowering steins are delicate, herbaceous, generally branching 
from the stem of the previous year Is this generally the case in 
Ohio?” 

Mr F J Tyler examined the specimens 111 the Ohio Herbarium 
and found ” the branches coming from a stem of previous year’s 
growth This old stem was in some cases three inches high, but 
mostly it had been killed to the surface of the ground , the > ouiig 
branches started from buds which had been protected by leaf 
mold or soil Probably the description in the floras referred to 
by Mr. Burglehaus is correct for all cases except where the plant 
is protected 

Item ro. Occasion will be taken here to call attention to a 
note which Mr Burglehaus published in Torreya, 1 55, relative 
to specimens of Circaea lutetiaua found at Toledo, July 29, 1900, 
with smooth fruit These were growing with the ordinary Circaea 
lutetiana, which otherwise they resembled Dr. Britton stated 
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that 1 1 it necessitated a modification of the characters of Circaea ’ ' ; 
it matches a specimen received by Dr. Torrey, from Agardh, col- 
lected in Scania, Sweden, and named C. intermedia, but the true 
C intermedia Ehrh. , from Central Europe is evidently different. * ' 
Item it. The Botanical Gazette gives a brief notice of a paper 
by Bernard, printed m Comptes Rend us, which is of such interest 
as to warrant reproduction here. ' ' Bernard makes the surprising 
statement that it is his belief that the tubers of the potato are 
essentially galls and due to fungus infection. He shows that 
Fusarium solant is always present in the tubers, and it seems 
likely that this fungus causes the arrest of the terminal bud and 
the development of hypertrophied tissues, which become filled 
with starch. The author's experiments, while not yet conclu- 
sive, strongly support his theoretical conclusions, since a decided 
parallelism is seen to exist between the amount of tuber forma- 
tion and the development of the fungus However, no cultures 
entirely tree from fungus have yet been made Bernard notes 
that when the potato was introduced into France, tubers could 
not be produced from seed cultures, presumably because Fusarium 
solani did not then infest the soil ” 


MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, January 6 tli, 1902 . 
The Club was called to order by the president and the minutes of 
the previous meeting were read and approved. The first paper was 
by Prof Osborn who ga\e an account of the Chicago meeting of 
the Am Society of Naturalists 

Mr Coberley followed with some observations on the winter 
foliage of plants growing near Georgesville, O He mentioned a 
number of plants which retain their foliage through the winter 
In discussing this paper Prof Schaffner spoke ot the moth mul- 
lein, Verbascum blattana L , as being well protected for the win- 
ter. Its leaves contain anthocyanin and also exhibit a strong 
geotropic curvature 

Mr. Bndwell next read a paper on insect pollination of flowers. 
Insects belonging to the groups Diptcra, Hymenoptera and 
Leptdoptcra are the most frequent agents of pollination 

Under the head of personal observations, Prof Prosser gave a 
report of his explorations in Nebraska and also of the summer's 
work on the conglomerate in northern Ohio This rock is ex- 
posed at Nelson Ledges and farther north at Thompson's Ledge 
and Little Mountain A large block was brought down and 
placed near the drive north of Orton Hall 

Messrs. 0 L Eckman, A. P. Easton, R. L. Hyde and F. M. 
Surface were elected members The Club then adjourned. 

F. J. Tylkr, Secretary . 
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ON THE USE OF SOME COMMON BOTANICAL 

TERMS. 

John H SCH<I<INI<K 

The revolution which has taken place 111 the science of botany 
during the last fifty years has given to many of the older terms 
an entirely new meaning The following explanations are offered 
to indicate in a geiieial way the proper use of some of the teims 
which are continually reclining 111 the class room and which stand 
for definite ideas and tacts as at present recognised They will 
be used by the writer until something better is proposed 

In the first place, it is of the greatest importance to cleat ly 
recogni/e the alternation of generations in all of the plants nliovc 
the Thallophytes as well as in those Algae and Fungi where a 
true alternation exists The alternation of generations lies at the 
ljottom of the entire evolutionary history of plants and to ignore 
this fact is to start with confusion as a foundation With begin- 
ners one need not go into details, but so fat as one does go, so far 
he should tell the whole truth and leave no room for false impres- 
sions It is best to speak of the two generations and the plant 
individuals ouly as gainetophyte and sporophyte and to drop such 
terms as sporogonium, oophore, and oophyte when speaking of 
the individual or of the generation. The gametophyte is the 
sexual generation and the sporophyte is the uon-sexual one. Sex 
terms should be used ouly tor the sexual generation and all sex 
terms should be discarded when the sporophyte generation is 
under discussion It is just as easy to say carpellate flower as 
female flower, or stamiuate tree as male tree In speaking of the 
gametophyte, if the two sexes are united in one individual the 
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proper terms are hermaphrodite or bisexual, and unisexual when 
the sexes are separated Monoecious and dioecious should not be 
used for sexual individuals , these terms are properly applied only 
to the sporophyte. 

Reproduction may come under three general heads i. Veg- 
etative propagation. 2 Reproduction by non-sexual spores. 
3 Sexual reproduction in which spores are formed by the conju- 
gation ut two gametes or two coenoc> tes Any specialized part 
or branch of the gnmetophyte which bears the sexual organs 
should lie called a gametophore The gamelophores may be 
authcridiophores, archegoniophores, oogomophores, etc The 
organs which bear the male and female cells are the spermary and 
ovary, but these may hn\e various special names, as oogonium, 
archegomum, anthendium, depending upon their structure The 
sexual cells are gametes, and should be called spermatozoid and 
oospliere, 01 simply sperm and egg Nounally these two cells 
must mute to give rise to a spore The union of the male and 
female gametes is known as fertilization This term must ne\er 
be used for jiolliuation Pollination is the transfer of a small 
male plant to an ovule or a stigma Sexually formed spores are 
either zygospores or oospores — zy gospores when the uniting cells 
are uot at all or very little dilTeicntiated trom each otlur, oospores 
when they are spermatozoid and oosplnre The product ot 
coenocy tic conjugations may be called coenocy tic /> gospores, etc 
The teim sporophorc max be used for any organ which bears 
sporangia, whether on the gnmetophyte or sporophyte Then 
the sporophoic may be a sporophyll. or othciwise Sporophore 
is a general term for a spore-lxanug oigan or branch The 
sporophore may be a comdiophore, a /oosporaugiophore, etc , 
according to the nature of the spoies produced 

A flower is a modified spore- I xm ring branch without sexual 
organs In some cases complete sterilization may have icsulted 
v) that 110 spores aie produced. Such a flower is one, neverthe- 
less, which was a spoie-bearing oigau in the earlier stages ot its 
phylogeny It is sometimes difficult to distinguish between 
spores and brood buds, but all specialized repi oductn c cells should 
be called spores The term spike should not be used for a prima- 
tive flower or shortened branch of sporophylls Such flowers 
may be called cones -as cone of Equisetum, Ly copod, Pme, etc 
The spike is an inflorescence. The flowei may be either mono- 
sporangiate or bisporauginte, If it is monospoiangiate it may be 
monoecious or dioecious These terms should be applied only to 
htterosporous sporophytes Monosponmgiate flowers are cither 
mierosporangiate or inegasporangiate Iu the case of Spermato- 
phytes they may be called stammate and carpcllate. Such 
expressions as hermaphrodite flowers, and polygamous flowers 
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are altogether misleading. The typical flower is made up of lour 
sets of floral organs, as follows 


Fertile parts 


i r G>noecium — composed of carpels 
I 2. Androecium — composed of stamens 


Sterile parts 


J 3 Corolla —composed of petals 
( 4 Calyx— composed of sepals 


Gynoecium and androecium should simply mean the house or 
place in which the male and female plants live and thus the mis- 
take will be avoided of implying sexuality to the carpels and 
stamens The term .sterile should ne\ er be applied to a stammate 
flower It is manifestly absurd to continue to call a stammate 
flower sterile when it produces a large number of imerospores 
A steulc flower is one which has lost the power of spore repro- 
duction The term pistil is \ciy misleading and should not be 
used except tot a gynoeciuin in which the carpels are completely 
united. It would be better to not use it at all The. parts ot any 
cycle or whorl of the flower may be fiee or partly united oi eom- 
pletclv united and these conditions can be easily indicated without 
a special t cum oology The older terms in regard to the sym- 
metry ot the flowei should be completely dropped and the newer 
ones, which accord with mathematical conceptions, Ik* used 
According to Barnes, stigma, st>lc, and owilary are tin* usual 
parlh ot a carpel. Ovary should onl> be used for an egg-produc- 
ing organ of the g.imetoph> te It the carpels are fiee the o\ ular- 
ies are simple , but tor convenience, it the ovulanes of a number 
of carpels are unittd tile entire structure may be called a com- 
pound oxulary with so many loculi or cavities The term cell is 
to lie used only in its cytologicnl sense as the unit ot plant struc- 
luic To s]>eak of the cells of the ovulaiy or ot the stamen when 
the loculi arc meaut is misleading 
The ovule is originally the megasporaiigiuin and produces one 
ormoiemegaspores The microsporangia are borne oil the stamens 
and produce the microspores. The pollen grain and the embryo- 
sac arc the male and female plants ot the gametophyte generation 
ot the seed plants, and develop from the microspoie ami mega- 
spore, respectively A distinction must he made lietween the 
nncrospore, which is a single cell, and the pollengrain, j several- 
celled male gametophyte , also between the inegaspore, a single 
cell, and embryo-sac, the female gametophyte The pollcntube 
is not the male gametophyte, but only a part ot that individual 
The entire structure, which de\ clops from the microspore, is the 
male gametophyte. The pollengiams should not be called pol- 
lenspores, nor should the embryo-sac be called a megaspore. 
Endosperm should be restricted to the Angiosperms and stand for 
the tissue or cells which come from the definitive cell, and in such 
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cases as the Pine the tissue which surrounds the embryo can be 
called what it actually is, the female thallus or female gametopli) te 
filled w’lth food material 

The term root must be restricted to the spoiophyte generation 
and root-hairs to hairs on real roots The terms rhi/oid and hold- 
fast may be used foi similar organs of the gametopli) te The 
word leaf should be restricted entirely to the sporop) te Any 
reduced leaf may be called a bract or scale leaf For exjiansions 
on the gametophyte the term scale may be used as moss scale, 
h\erwort scale, scaly Liverworts, etc IXpauded thalh, as those 
in many ot the red and brown Algae, and Liverw arts and Mosses 
may Ik. calkd fronds There is no need of calling a fern le.d a 
frond It is of the same nature as the leaf of a seed plant and 
should have the ‘•,'ime terminology The term stoma should be 
used only lor true stomata on the sporoplnte Passages of some- 
what similar iunetion, but not similar structure on the gameto- 
phyte of some Lin ei worts mn> lie called air passages for want of 
a bttler term It would be well to drop the term prothallus in 
the Ptendoplntes and call the gametopli) te, what it reall\ is, 
simpl) a thallus The term gt miniate- should lie restricted to 
the di\ ision or budding ot cells and spores , it should not be used 
lor the breaking out of the cmbiyo plant Irom the seed This 
process should alvvavs lie called spiouting There is not e\en an 
analogy between this pi ix ess and the germination ol thespoie 

The terms photosynthesis, digestion, respnation, and assimila- 
tion should be propcrl) applied, especially assimilation, which 
should lefei onl\ to the comersion of dead food materials into 
living protoplasm It would lx- \ery fortunate if the terms 
daughter cell, mothci cell, and grandmother cell would always be 
applied to successive genet at ions of cells produced by division 
Thus in the formation of the spores on the sporoph)te, the cells 
which are diffeientiated and usually separated from the general 
tissue are spore grandmother cells These divide into two to 
form the two spoie mother cells, which again divide, thus form- 
ing the foin daughter cells which develop into the spores These 
grandmother cells are usually called spore mother cells, but it is 
better to use the term spoioc) te, amt if there arc two kinds of 
spores, the cells may be called nncrosporocytes and inega- 
sporocytes 

These aic onl) a few of the most important tenns that might 
be defined, but if these alone were always correctly applied, 
amateur students as well os those more advanced might obtain a 
clearer conception of the subject with much less outlay of misdi- 
rected effort 
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PROPOSED ALGOLOGICAL SURVEY OF OHIO. 

W A Kku.bk.uan 

Little or no attention has been paid to the Ohio Algae, except 
by a few persons in a few localities, and it is therefore proposed 
that botanists, collectors and amateurs, unite in an effort to moke 
known, the coming season the character and distribution of our 
vState Algological flora. To this end all who may be interested — 
and it is hoped this number will include persons in every county 
111 Ohio- and are willing to make observations and contributions 
are invited to send specimens for examination to the Botanical 
Department, Ohio State University Mr W W. Stockberger of 
Denison University, Granville, will assist in working up the 
material and tabulating the results If the suggestions here are 
not ample,, interested parties arc requested to send letters of 
inquiry 

Many media or solutions for temporarily preserving Algae havt 
l>eeu recommended — such as a weak solution of carbolic acid, two 
per cent solution of formalin, Riport and Petit's solution, one 
per cent, solution of chrome-alum, and camphor water (small 
piece of gum camphor in water) — but we have concluded that 
nothing is better than a tmy drop of carbolic acid in the vial of 
water containing the Alga 

Homeopathic vials, or still better, shell vial 9 , say two drachm 
capacity, with cork stoppers, will l>e found vSUitable, and large 
enough 111 most cases to contain ample material Slender forceps 
are very convenient for securing the Algte and placing them in 
the bottles, though subtle fingers must never be underrated in 
natural history work. It is desirable that the collector note the 
habitat of each species taken and add any other notes that might 
suggest themselves for record. 

Numbers could be written with ink on the cork stopper, but it 
is preferable to use paper attached to the vials A sheet of 
gummed paper can be obtained at any book store and this cut 111 
narrow and short strips will be found most convenient. A con- 
tinuous or serial numbering ought to be adopted by every one 
who sends material. No number should ever be repeated in 
sending natural history specimens of any kind, and the collector 
should always keep a record of the numbers, with notes of habits, 
localities, etc. It reports are desired on the material seut to the 
State Harbarlum, they will be made, and reference to specimens 
will always be by number 

Such specimens may be sent by mail, but only when enclosed 
in a box so as to prevent them from being crushed and thereby 
endangering other mail matter The rate of postage is one cent 
per ounce. The name and address of the sender should be written 
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on the outside of the package, numbers only enclosed with the 
specimens. Contributions are earnestly solicited. 

To make exsiccata, or dried specimens, for the herbarium is a 
very simple mattei , and I suggest a method of procedure for tlie 
benefit of those who may be interested in this phase of the work. 
If the Alga is a large one, for example a coarse filamentous pond- 
scum (Spirogyra), or very branching form from running water 
(Cladophora), place a small portion of the material in a basin of 
water. Then insert under it a piece of writing paper (book 
paper is not satisfactory, it must be si/ed ), say three inches square 
or perhaps 2 yi x 4 inches, and very slowly bring it to the surface 
of the water, m the meantime gently spreading out the' Alga o\er 
it so as to show advantageously and naturally on the white paper 
For this a camel's hair brush will be found useful, particularly 
for spreading the more delicate filaments When the paper is 
lifted and drained ot the excess of water, the Alga being spread 
satisfactorily, it should be laid in the plant-press or put between 
folds of paper under pressure to dry , but first spread over the 
specimen a piece of muslin (do not use a new piece of cloth), 
or worn-out handkerchief will serve as well, thus prc\enting the 
drying papers from coming 111 direct contact with the Alga. The 
next day when the mounted specimens are examined, it will l»e 
found that the Alga adheres firmly to the paper, the covering doth 
being easily removed. 

But for the smaller specimens, and especially for the colonies 
of gelatinous or slimy forms, it is preferable to use smaller pieces 
of mounting paper, and let the Alga dry without pressure Tluit 
is, put a small quantity of the Alga on a piece of paper, leaving 
it cxposKd till all the water evaporates, when the specimen will 
remain attached. Small pieces of mica are preferable for such 
mounting, since when later the material is moistened to remove 
a portion tor study and microscopic examination, the remaiudei 
is less disturbed than might be the case when paper is used for 
mounting. I usually mount specimens on both paper and mica , 
on the former the mass shows to better advantage. 

Those who wish to make a careful study of our Alga; will 
scarcely find a good pocket lens sufficient even for general exam- 
ination. But a compound microscope with a comparatively low 
objective will be quite satisfactory To study the various kinds 
of spore formation and modes of reproduction would be as inter- 
esting as it is difficult, but beginners and amateurs need not by 
reason of this hint anticipate insurmountable difficulties 

The accompanying plate, will give a general though crude idea 
of the variety of forms that are comprised in the greater portion 
of our Algolpgical flora. The delicacy and beauty of the numer- 
ous species can only be realized when one enters upon their 
enthusiastic study. 



March, 1902.] Proposed Algologieal Survey qf Ohio. 


aat 



Sketches Illustrating Common Genera op Ohio Alc^e 


222 


The Ohio Naturalist, 


[Vol. II, No. 5, 


Appended is an alphabetical list of specie* hitherto reported as 
occurring in Ohio, the nomenclature according in the mam with 
that used by DeToni in the Sylloge Algarum. 


LIST OF ALGAl RBPORTKD AS OCCURRING IN OHIO. 


ANABtKNA 

oscillanoide* 

stagnalis 

aphanochakte 

repens 

BATKACHOSPKH MUM 

momliforme 
HOTRYDIUM 
gran ala turn 
BUMJOIHAKTB 
creuulata 
CHAETOPHORA 
cornu-dam ae 
elegans 
pisiform is 
CllANTRANSrA 
pyjnnaea 
vfolacea 

violacen beard si eei 

CHARA 
contra rid 
coronata 
flcxilis 
foetida 
fragtlis 

gym nopus micliauxu 
Intermedia 
characium 
sessile 

CLADOPHORA 
cnspata 
cnspata vitrea 
fracta 
glomerate 
glomerate clavata 
glomerate pumil.v 
glomerate rnulans 
nnnaei 
CUfeTRRIUM 
aceroaum 
dlanae 
lineatum 
tnomliferum 
porvulum 
vtrigosum 

colbochaetk 
acuta ta 
aoluta 


CONFERVA 
bom by ci na 
glacialioides 
rhypopliila 
tenerri rbypopbila 

COSMARIUM 
botrytis 
brebissonli 
bi return 
broom ei 
tontractum 
intermedium 
latum 

orbiculatuni 

ralfsu 

seelyaniun 

tinctum 

CYMKDROC\Pb\ 

amoena 

C\ UNDROhrER MUM 
macros permum 

DKSMIDIUM 

swart/n 

dkapaknaudia 
glomerata 
glomerata maxima 
plumosa 
ravenelu 

Kl A STRUM 
elegans 
rostra turn 

hbUORINA 

stagnate 

EUOLVNA 

vindis 

GWBOCYSTIS 

gig®’ 

GLOROTRICHIA 

natana 

pisum 

HABMATOCOCCUS 

lacuatns 

HORMISCI K 
flaccida 
subtihs 

•ubtUui variabdu 
n yalothec a 
mucosa 

H\ drodictvon 
reticula turn 


lkmanea 

torulosa 

LYNGBtA 

pallida 

\ulgans 

MILROSPORA 

flociosa 

fontinahs 

\ulgans 

MICRASTKKIAS 

truncata 

MICROCOtEUS 

gracilis 
MOUGKOTIA 
Columbiana 
genuflexa 
nostoc 
commune 
mnscorum 
rupe«ttre 
sphaencum 
tenuiBSuna 
OKDOGONItJM 
borwanum 
capillare 
capilli forme 
curdiacum 
cnapum 
( ryptoponim 
fonticoluni 
fragile 
graullixuum 
paludobum 
polymorphum 
wol lean uni 
ONOCHKONKMA 
fill forme 

OSCILLAToRI \ 

anguina 

elegans 

froelichii 

froelichu fusca 

miperator 

limosa 

major 

nigra 

pnnceps 

son eta 

subtlluauna 

tenemma 

tenuu 
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PANDORINA 

inorum 

PUDTASTRUM 

angulosuin 

boryanum 

simplex 

tetmfl 

PITHOPHOHA 
oedogotiia 
l*r.KUHOTAKNTITM 
trabeinla 
protococ cua 
vindia 
RAPHIDIUM 
jwlytnorphuni 

SCKNKDRSMUS 
quodncaudatus 
polymorph us 
SP1ROGVRA 
adnata 
bellis 
cominuma 
crama 
(leciminn 


dubia 

dubta longe-urticu 

elongutu 

Huviatilis 

grevilleana 

□erricki 

uiJlata 

insignia 

Ion gat a 

lutetiaua 

majuscula 

maxima 

nitidn 

porticahs 

porticali* jurgensu 

mularia 

actiformis 

Icnmasima 

\ ana ns 

welien 

STaurastrum 
•uiatmum 
inconspicuuui 
polymorph uni 
pseudopachyr} tic hum 


3TTGEOC IONIUM 
nanum 
radians 

tenue-genuinum 

ThTRASPORA 

bullosa 

explanata 

lubnca 

THORKA 

mnios6iSHima 
\ AUCHERIA 
dicliotoiua 
dilluynu 
getninabi 

gcnunata racemosa 
Bessilis 
terrestns 
\ oja ov 
globator 
AGNEMX 

cruciatum 

lnsigne 

stellium 


A NEW SPECIES OF PHYLLOSTICTA. 

J B EU 4 vS AND W A KhU.FRMVN 

This species was found in October on fallen leaves of the White 
Poplar (Populus alba J at Waynesville, Ohio ( W A Kellerman), 
occurring m small, light-colored spots on the upper surface, and 
associated with an asconn cetous tuiigws It ma> be describwl as 
follows * 

PuYLhosncTA at.cidks lill. & Kellcrin — SiM)ts cinereous, 
epiphyllous, subindefinite, 2-4 mm. diameter, raising and punct- 
uring the epidermis, soon perforated abo\e. Spornles short- 
fusoid or oblong, yellowish, 2-3-nudeate, 7-15 (mostly 7-10) x t v 
3V2 microns Found associated with I,cptosphaena alcides Sace , 
of which it is apparently the spcrmogomal stage. 

" Insects Injurious to Staple Crops” is the title of an admir- 
able compilation by Prof K. Dwight Sanderson, of the Delawaic 
Agr Exp Station, who has brought together the most essential 
matter regarding our principal farm ci op pests m the group of 
insects The work will be a welcome one to students and 
teachers, though it necessarily occupies a somewhat limited field, 
so far as school instruction goes. Its greatest sendee should be, 
as it is evidently intended to be, lu enabling the progressive 
farmer to get the benefit of the immense advance made in methods 
of treating injurious insects which has resulted from the work of 
economic entomologists during the last decade or two — H. O. 
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REMARKS ON THE STUDY OF LEAF-HOPPERS. 

Hxrdhrt Osborn 

Although the Leaf-hoppers (Jawwdae) are among the most 
abundant of our insects and present many problems of scientific 
and economic impoitance, they have receded very meagre atten- 
tion from American students But very tew localities in the 
United States have been collected with sufficient care to determine 
what the native species nm> be, and while we know that many 
of the species have a wide distribution, the limits of most are but 
veiy vaguely determined 

The object of this note is to call attention to the group , to 
show how easily the species nu> be collected and preser\ed and 
gi\e some hints as to the means of identification 

In general the insects ot the group aic of small M/e, scarcely 
any exceeding half an inch in length and many are extremely 
minute As a result they are \er> inconspicuous and readily 
escape notice except when specially sought for. They frequent 
all kinds of vegetation, though in the majority of cases each 
species lias its particular kind of food plant and generally whole 
genera will be limited to some particular group of plants, certain 
ones affecting grasses, others willows, others grape, thorn, etc 
The methods of collecting must be adapted to the plants on 
which they occur, those living on trees being caught with an 
umbrella which is held inverted under branches, which are jarred 
by striking with a stick, or by use of a heating net of strong mus- 
lin The beating net may also be used for brushing over shrubs 
and rough herbage, but the most geneially useful net for these 
insects is a sweeping net made ot cheese cloth If caught m the 
umbrella the cyanide bottle must be in readiness to at once capture 
those that may lx* detected, as some of the species take flight very 
quickly Others are more sluggish and may be picked up more 
at leisure The sweep net after being brushed over the tops of 
the plants a tew times is examined with the cyanide bottle held 
in readiness in one hand, the mouth closed with the thumb, the 
hoppers being taken in by slipping the bottle over them as they 
crawl up the sides of the net or jump from one side to the other 
A little practice will enable one to judge of their movements, 
which varv somewhat with different species, so as to hold the net 
in the best shape to prevent loss of desired specimens One soon 
lcams to recognize different forms so as to capture only so many 
as arc wanted of each kiud Many of Lhe speaes, however, look 
very much alike to the uninitiated and it is uot safe to tely on 
general appearance till characters are known 

It is better to have two or three small cyanide bottles while 
collecting (tubes with a mouth just large enough to be covered 
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easily by the thumb are most convenient), and captures from 
different plants may then be kept separate, or in case of a large 
catch, one bottle may be put aside for the insects to quiet down 
while others are caught in auothci bottle When certainly dead 
it is well to transfer them to small pill boxes, noting plant from 
which they are taken on the box If the bottle becomes moist it 
should be kept from wetting the insects b> inserting a little blot- 
ting paper or absorbent mateiial, as the delicate species will be 
ruined by too much moisture To keep separate all the species 
that may be collected on a large number of plants may require 
many tubes and boxes, but the data thus secured is worth the 
effort and the memory should not be trusted for such data, at 
least until the species are well known 

As soon as comement aftet the insects are dead they should lie 
sorted over, separating, if desired, the \arious species, and if to 
be packed for examination at some later date or for transmission 
by mail, they should l*e put in pill 1x)\ls in thm lasers separated 
b\ soft paper, the box being filled so that no rattling is possible 
The papers ma> be cut to just fit the box and m this form data 
may be recorded on each slip to apply to the insects beneath it 
Care should be taken that specimens ot the different layers may 
not possibly become mixed If the specimens are to 1x» studied 
or mounted they may l>e spread out on white papei and protected 
temporarily by covering with a bell jai 

Some of the largest species may be pmned after the usual man- 
ner, but the most satisfactory method of mounting is to glue the 
< insect on a paper "point,” which is supported on an ordinary 
insect pin Tile head of the insect should be directed forward 
when (he point stands to the left of the pin and the label or 
labels with locality, date, collector’s name and the food plant, 
when known, placed beneath The best effect is gamed b> pin- 
ning through the right hand edge of the laliel and pushing it up 
to near the poiut w'hen the lett hand edge should be about equal 
to the point or project very slightly beyond it I use points 
about 8 or 9 mm. long, just wide enough at base to hold the pin, 
and place them uniformly nbout ten millimeters from the head of 
the pm When arranged in series of four abreast compauson is 
easy and points ot difference are quickly noted 

The parts most used in classification may be illustrated in the 
accompanying figure On the dorsal part of the head, shown at 
r, the space within occiput, eyes and anterior margin is the vertex, 
the part shown back of the head is the pronotum the dorsum of 
prothorax The front of the head or 11 face,” 6, includes a large 
central portion, the front, aud below tins is a squarish piece, the 
clypeus, below which is the minute labrum resting on the beak 
At each side of the clypeus is a well defined area, oval or senu- 
elliptical in shape, the lora, between which and the eye is the 
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gena, or cheek. The fore wing or elytron, f t has a triangular 
clavus extending along the inner or hinder part and separated 
fiom the rest of the wing by the claval suture. It includes two 
claval veins From the base of the wing two principal veins run 
toward the apex They are called the first and second sectors, 
or sometimes the radial and ulnar sectors The first is usually 
forked and the inner folk of first sector connected to the second 

sector bv one or two trails- 


verse veins. The cells at 
.Jf ' tip ' vni £ are the apical 

Ft and those next to them the 
^ ^ ante-apical, while those 

^ IWb llext * ie costa ^ lliar K in arc 

IrCc S il piyy I costal cells The genitalia 

^ V ai c of great importance for 

\\ y/y separating species in some 

u ArJa $ r j ot the genera The female 

[ \V 'y/jf ventral segments, <f f show 

i^KpdHPlL a terminal ventral segment 

l>e>ond which are two side 
B UlM M L Jlc\ pieces, including the ovi- 

( li lW|M IF ’ 'if JL positor. The side pieces 

■fmuEfff are termed pygofeis, though 

I INBfi J ^ / v ? \ more p^p^y tlle y arc tlle 

' \itm \ ventral margins of the 

111 " pvgofer or terminal seg- 

^ ^ me nt The male, ( t has 

LffHC&J followmg the last complete 

W ' 0 M 0 7 f segment a vanously shaped 

Y H 'J partial segment, the valve, 
Wm VIV following whicli arc two 

t Wr X ^ nWf plates that are usually tri- 

angular in outline and dor- 

lig I J*ltix*f>ttalH3 iMJMfiNN o, adult, nat- sa l f 0 these Usimllv hidden 
uial si/e shown by line at right, b fate, <*, vertex f ai , ulChe » usually maaen 
and pronotum r/, ft male genitalia , r, male gen* by them, are the margins 

“"(Ah'e'r’oiu.ri and b?ii ) of the pygofer. The larva 

is shown at g The species 
figured, DiUoctphalm mini tats Say, is one of our most abundant 
species and occurs in blue grass over a very wide range of terri- 
tory in the United States 

For systematic study of these insects, Van Duzee’s “ Synopti- 
cal Arrangement of North American Jassidae” and "Catalogue 
of the Described North American Jassoidea" are tndispensible 
Scattered papers by the same author, Uhler, Fitch, Stal, Pro- 
\ancher, Woodworth and others are more or less essential 
Gillette and Baker's " Hcmiptera of Colorado," Gillette’s 
" Typhlocybinee,” Osborn and Ball’s "Review of the Genus 


W 

.f 


1 ig i Jkltoit/iftahis iNimfiMN a, adult, nat- 
umI si/e shown by line at right , b fat e . <*, vertex 
and pronotum rf, ft male genitalia , <*, male geu- 
itnha , / wing , r. larva 
(After Osborn and Ball ) 
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Deltocephalus/’ "Re\iewof tile Genus Agallia,” “The Genus 
Pediopsis," "The Genus Idiocerus,” Ball’s "Review of the 
"Tettigonidcc of North America North of Mexico," Osborn’s 
" The Genus Scaphoideus,” ar£ useful foi certain groups 

The writer is especially interested in the species affecting 
grasses, and will be pleased to assist anyone who may desire to 
take up a study of the group, by aiding in the identification of 
species It preferred, specimens may lie sent unmounted 111 pill 
boxes and duplicates returned, as far as time permits, and sample 
mounts or hints ns to methods will be given those who desire to 
go thoroughly into study ot their home fauna Collections trom 
eastern and southern localities are especially desned 


POISON IVY AND IVY POISONING. 

\V A Kmjurmvn 

Of the six species ot Rhus occurimg 111 Ohio, namely, Rhus 
copallma, Dwarf Sumac, Rhus hntn, Staghorn Sumac, Rhus 
glabra, Smooth Sumac , Rhus aroma tica, I'ragrant Sumac , Rhus 
vernix, Swamp Sumac or Poison Klder, and Rhus radicans, 
Poison Ivy (sometimes confused with Rhus toxicodendron, a 
southern species ), 011I \ the two latter ai e poisonous These are 
generally well known as to be a\oided— the Poison I\y l>eing 
a suspicious-looking \inc oi occasionally a small, shrubby, 
uptight plant with three leaflets It need ne\er be mistaken foi 
the Virginia Creeper, since the leaves ot the latter are composed 
of five leaflets The Swamp Sumac seldom occurs awav from 
swamps and its resemblance to the other large Sumacs generally 
suffice to identify it This species has not, however, a dense 
cluster of bright colored fruits at the end oi the blanches, but 
open, dull colored panicles l>elow f the terminal leaves 

It has been determined that the poison ot the two Sumacs is an 
od, stable not volatile It is called “ toxicodendrol,'’ and occurs 
in all parts of the plant. An account ot Ivy poisoning audits 
treatment is given in Rhodora by Dr. Pfaff, ot the Harvard Med- 
ical School, from which vve here summarize the more important 
parts 

The toxicodendrol is easdy soluble m alcohol, ether, chloro- 
form, etc , but insoluble in water To prevent poisoning, imme- 
diately after contact with the plant thoroughly wash the parts 
with soap, using n scrubbing brush Unless the washing is 
thorough it might serve merely to spiead the poisonous 01I more 
widely over the skin The application of a solution of lead 
acetate in alcohol is recommended, which may take the place of 
the abo\c It gives a precipitate ot lead compound which i& 
nearly insoluble in alcohol and can then be removed by washing. 
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NEW OR LITTLE KNOWN DIPTERA. 

]KH S. HlNK. 

Nkmothlus p\r.Liprs Say 

This species was descrilied by Say m 1823, but so far as I am 
aware has not been recognized since A half dozen specimens 
taken near Cincinnati, June 12, of last >ear seem to be this 
species. There is slight variation, but some ot the characters 
which Say mentioned are conspicuous , 111 all, the coloration 
agrees in general and the si/e corresponds exactly with Say ’s 
measurements Some differences that might be mentioned are 
the coloration of the legs and ventral segments. The basal three- 
fourths of all the temora are black, and the middle and posterior 
tibia. 1 , except at base and apex, arc usually a veiy dark brown, 
although there is some \anatiou 111 tile latter case The ft out 
tibue aic usualh yellow, but even here a shade of brown is some- 
times present Themfous coloration ot the ]K>stenor edges of 
the middle of the vential segments is not evident, but the whole 
\ enter is a uniform black 

I am inclined to Ixslicve that this is Say’s pallipts, toi it seems 
that the conspicuous, tuangular, white spot a!x)\e the antenna, 
is a conuncing character It might lie mentioned that this spot is 
gemmate, being separated 111 the middle by a nation , black space 

Pachyuxstkk MVCm.ICOKNIS 11 sp 

lllack , lower part of trout, and fate next the tyes with mi edging of sil- 
very white pollen , antenna. yellow, third joint on its inner surface with a 
lonspicuous brown spot from which tlie species is named, also the third joint 
is transverse, the pcrptudicuUi dwmcUr t>ei»g ninth the longest, and the 
slender ansta appeals to spring fioin the upper front put, although techni- 
cally speaking it is apical , «is all the extension of this joiut 18 aliove, the 
antenna. have tin appearance of being turned upward at the tip® Femora 
except at base and ajxx, hlick, remainder of legs nud knobs of haltercs 
entirely jMle yellow , thorax aljo\u clothe J with yellow*, reciunl>eiit pile, 
giving a metdlu appearance if viewed without the aid of a lens , wings hya- 
line, venation as in Fachygaster pule her, stigma pale , abdomen with short, 
white hairs Length 111111 Habitat, Ou.iga, Kansas Three female 
specum ns 

We have three specimens piocuied by exchange from F F 
Crevecouu By reading the description of Zabrachm polita Coq , 
I conclude that the species resembles that insect, but the third 
vuu is branched and ot the usual length Again it suggests 
Cynipimorpha, but tlie scutellum is rounded at the apex. I 
would place it in Fachygaster without hesitation were it not for 
the anteuiue, which seem to agree with Wilhston’s description of 
the antennae of Cynipimorpha numita, and are therefore quite 
different from these organs in Fachygaster pulcher I place it 
here provisionally 
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Criorhina umbratius Will 

So far as I am aware only two specimens, one of each sex, of 
this species have been mentioned 111 literature I have seen four 
additional female specimens recently , three taken by Chas. 
Dury at Cincinnati, Ohio, and one taken by K H Williamson at 
Nashville, Tenn Mr. Dnry procured his specimens from the 
blossoms of thorn apple about the middle of May Ccna, Spe- 
comvia and other desirable species were taken at the same place 
It is quite probable that thorough collecting on these blossoms 
would yield many specimens which are considered rare Each 
of the gentlemen mentioned ha\e donated a specimen ot tins 
insect to the university museum 

Tropidia Al amh.i.at v Loew 

I*oew desen bed this species in the first century ot his Noith 
American Diptera, from a male specimen taken 111 Illinois The 
t\pt seems to have remained tile only recorded specimen up to 
the present time I11 a collection made h\ J C Bndwell at 
Baldwin, Kansas, is a male winch agrees peifecth with Loewis 
description Through the kindness ot Mi Briduell the speci- 
men is now 111 the university museum 

PlTOR \NTII \ A Nil Aj.OL»II()RA 

I have had much interest in the species oi these two genera foi 
some time They appear 111 large numbers in late fall, on such 
floweisas may remain until the middle or last ot October, and 
especially upon the various species ot Aster A lew specimens 
have been taken at other seasons, but as a usual thing they aie 
rare, while lnindre*ds of specimens of vanous species may be 
taken in Octolier aiound Asteis \ small patch ot these plants 
grown on the campus b\ the Botanical Department were 111 blos- 
som through October last fall, and Mr Bndwell procured a laige 
number of specimen* belonging to at least six species Near 
noon of warm, clear davs most specimens were taken 

PlIOR \NTIIA 11K1I>\\M,I1 11 sp 

Head at the vibrissa longer than at the base of the antenna, frontal vitta 
wide, brown, ollurwisc the trout and fate yellowish, covered with white 
pollen, facial rulges bristly below, but not all of the bristles are in the single 
row on each aide , antenna reaching to the middle of the face, first two joints 
reddish, third joint and ansla brown, second and third joints of nearly equal 
length, front at narrowest part nearly three times as wide .is the distance 
between the posterior ocelli, ocellar bristles small, cheeks clothed with fine, 
pale hairs Thorax dark m ground i oloi , sternum, sides and scutellum thinl> 
gray polluiose, disk jellow pollmose, except four brown, longitudinal vittar, 
which extend from the anterior part to be>ond the trausiersc suture, the 
outer one on each side abbreviated liefore and extended behind , wing brown, 
base to humeral cross-vein and apex of second basal cell jellowisli, which 
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color follows the third and fifth longitudinal veins to beyond the anterior 
cross-vein, subhynlme spaces at apex of costal, base and apical fourth ot 
marginal, apical third ol taibmargmal and dixie of first posterior cells , posterior 
border hyaline , femora and tibia. yellowish, tarsi black Abdomen without 
niticrochit*t,c*, hut clothed with short, block hairs, entire outer margtu, 
including the anterior lmlf of the first segment and all of the small posterior 
segment, pale brown, covered with white pollen, producing a pinkish shade , 
disk dark purple with a narrow, pollinose dorsal stripe , venter uniform yel- 
lowish Length , whole body, 10 mm , wing 9 min , width of wing at base, 
5 min Habitat, Baldwin, Kansos Two male s]>ectincns taken from flow- 
ers of willow by Mr J C Bndwell, for whom the species is named 

This us a very striking species, and it is with some hesitation 
that I locate it 111 Phoranthd Its wide wings and general form 
suggest Alnphora pulvcrca, but the bare sides of iiont bars it from 
this genus Bigot's description of fenestrata has been carefully 
studied and the following differences noted The coloring of the 
wings is n conspicuous brown, which color includes tin apex, and 
the diseal cell except the lighter margin of the fifth vein, the 
femora aic not fuscous above and the si/e is larger Besides, 
Coqiullett 111 his valuable study of thcTachiimUv, places fenestrnta 
under Alophora 

The January number of tlu* Ament an Natuiah\t contains an 
article b\ Prof J H Comstock and Mr Chujiro Kochi on 14 The 
Skeleton of the Head oi Insects,” which deserves the closest 
attention of students ol the anatomy of insects Herelofoie our 
knowledge of this subject has lxen in a chaotic condition, but 
this contnbiitiou ceitamly brings together what is kuown from 
different sources, combines it with ouginal studies and presents it 
in such manner that some final conclusions seem safe — H () 

MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, February 3rd, 1902 
The Club was called to Older by President Mills and the min- 
utes of the previous meeting were lead and approved President 
Mills exhibited a copy of an Astec book which belongs to the senes 
copied by Mrs. Nuttall and published by Harvard University 
Professor Cook gave the tesults of his investigations oil the 
embryology of the Nymphaeas and Castalias He concludes that 
these plants should lie placed among the Monocotyls rather than 
the Dieotylh His paper will soon be published in the Toney 
Botanical Bulletin 

A senes of eggs, embryos, and young of the Salmon were 
exhibited by Professor J^andacre, who also gave an interesting 
account of the annual migrations of this fish 

Mr. T W. Ditto and Mr J G Sanders were elected to mem- 
bership The Club then adjourned. F J Tylkr, Sefy 
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A REVIEW OF THE NORTH AMERICAN SPECIES 
OF ATHYSANUS (JASSIDAE.) 

Herbert Osborn and E D Bau, 

The genus Athysanu ? Burni. is world wide in distribution and 
in many of the faunal areas is represented by a large number of 
species Being one of the older Jassid genera it has like Dclto- 
ciphaluh been made the abiding place of a very heterogeneous mass 
ol material One by one the more strikingly distinct forms have 
been taken out and placed in genera of their own, leaving as a 
residue species whose strongest bond of union is probably their 
lack of distinctive generic characters upon which to separate them. 
As lins already been suggested this confusion lias been greatly 
augmented by the use of M the second cross nervure” as a filial 
test between this group and the Deltocephalinac With every 
addition to our knowledge this character loses in value as a correct 
test of the separation of these groups and is now only regarded 
as of limited application between different genera in each senes. 

Under such conditions it was found to be almost impossible to 
give any characters to the group that would apply to all the in- 
cluded species An examination of a senes from Europe showed 
that their fauna was even more complex than ours but that it 
would nearly all fall into the same groups and that most of the 
remaining species belonged to genera already set off in America. 

In the present paper an attempt has been made to arrange the 
North American species still remaining in this genus in a senes of 
groups sufficiently homogeneous in character to be defined and 
thus give a basis upon which to work in future studies on related 
penera. In the following out of this plan a few species were elim- 
inated as more closely related to other genera and then it was 
found that the remainder could easily be arranged in four series 
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on definite structural characters These characters seem to be of 
sufficient value to warrant subgenenc separation at least, and per- 
haps upon a comparative study of the related genera some of these 
groups may be found worthy of generic rank. 

Under each speaes is given the reference to its original descrip- 
tion and the original reference to any synonyms that have been 
published and references to any descriptive article published since 
the Van Duzee Catalog The bibliography in that Catalog is so 
complete and accurate that it has not seemed necessary to repeat 
it here except in one or two cases where the synonomy has been 
changed 

Key to the Subgeneia 

A Vertex transverse, much wider than long, margins parallel or the an te- 
nor but slightly in advance of the eyes An tenor margin in profile 
obtusely rounding to front, Subg A thy sail us Burin 

A A Vertex not distinctly transverse, usually produced before the eyes 
Antenor margin in profile meeting front in an angle or conically 
produced point 

B Vertex distinctly wider than its middle length, much wider than 
the long diameter of an eye 

C Vertex and front obtusely, conically pointed , vertex con- 
vex between the eves, front somewhat inflated , markings 
on vertex m the form of transverse lines or absent 

Subg Conosanus nov 

CC Vertex and front angled , tbe vertex flat with a definite 
margin , front very flnt in both diameters Antenor mar- 
gin of vertex with tour definite black spots or with two 
which extend below the maigin onto front, 

Subg Cow melius nov 

BB Vertex narrow, its basal width rarely equal to its middle length, 
often narrower than the long diameter of an eje Species 
small Subg Slirellus nov 

SUBGENUS ATHYSANUS BURM 

Head broad and short, the vertex much wider than long, mar- 
gins parallel or nearly so, rounding to front without a definite 
margin, front broad, the face very deep, but little inclined. Ely- 
tra usually rather long, compressed behind and giving a wedge- 
shaped appearance to the insect Venation definite, simple, but 
one cross nervure between the sectors, the anteapicol cells usually 
parallel-margined 

Type A . argentatus Fab. ( European ) which closely resembles 
magnus O. B. 

Key to the Subgenus. 

A. Sice very large, width over 2 % mm , front narrowing regularly into 
clypeua without an angle, Magnus Oab and Ball 

AA. Sice smaller, leas than 2 mm in width, apex of front distinctly wider 
than dypeus, often twice as wide 

B. Ground color white or pale straw, at least no greenish tinge, 
antenor margin of vertex with black spots. 

C Short ana stout, elytra short, nervures light, apical cells 
short , female ovipo*itor no longer than pygofen, 

fngtdus Ball 
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CC. Longer and rather alender Elytra long, nervures dark, 
apical cells long , ovipositor exserted, attenuate, 

rxitiosui IThl. 

BB. Ground color pale green , elytra distinctly green , vertex with 
transverse bands. 

C Vertex slightly longer on middle than against eve , trans- 
verse band on vertex narrow and straight, stnotus Pall 

CC Vertex margins strictly parallel , transverse band on vertex 
broader, parallel with the inaigins, pat a l Ulus Van D 

ATHYSANUS MAGNUS OSBORN AND BALL 
Atkwanu* tna^nu \ O nitd B Proc la Acad Be IV p ass. PI XXVI Apr ? 1897 

Resembling the European argentatus but larger, much larger than any 
oilier of onr species Vertex parallel-margined, not advanced in front of the 
eyes Ashy gray with a transverse white stripe across the vertex and another 
on the pronotum Length 9 K 7 5mm , width 3mm 

Vertex nearly four times wider than long, half the length of the pronotum , 
front broad, almost Hat, triangularly narrowing from the antennae directly 
to the dypeus. Pronotum transverse, nearly parallel -margined Elytra dis- 
tinctly longer Lhau the body, venation typical Athysanoid pattern, usually a 
cross nervurc lietween the claval veins 

Color ashy gray , pronotum darker with a transverse pale yellow band 
just back of the middle , vertex with a pale band , elytra with the nervures 
distinct, margined with light, the centers of the cells urorate with brown, 
costal margin creamy yellow , face brownish irrorate 

Genitalia female segment as long as the penultimate, posterior margin in 
four rounding lobes, the inner pair smaller and separated by a triangular 
notch , male valve obtusely triangular, plates nearly twice the length of the 
ultimate segment, four times that of the valve, loundmgly narrowing to the 
middle then triangularly produced 

Habitat Minn., Ia , S Dak., Neb., Katis., Wyo and Colo. 
Thib species is readily recognized by its large size. It is almost 
identical in structure with argcnlatus Fab. the type of the genus 
Athysanu * and which must stand os the type of the typical sub- 
genus 

ATHYSANUS ERIGIDUS BALL. (Plate 16, fig 1.) 

4 tMvtanu \ ywjrirfwf Ball, Rnt News, X, p 17a, 1899 

Short and stout with a short, swollen head and almost square front Re- 
sembling ex thosus but much stouter. Color dirty white, four black spots 011 
anterior margin of vertex and four more before them on the face Length 
9 4 5mm, t 4 mm , width 1 5mm 

Vertex over two and one-half times wider than long, half longer on mid- 
dle than against eye, broadly rounding to the tumid front , front wider than 
long, the apex twice the width of the dypeus. Elytra broad, short, just 
•covering the abdomen in female, slightly longer in the male, venation 
obscure, typical Athysanoid, apical cells scarcely longer than wide. 

Color vertex white, four large, shining, black spots on the anterior 
margin, the inner pair near the apex, the outer pair outside the ocelli, a pair 
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of minute, appioximate points on disc and sometimes one on either side 
near the base Pronotum pale straw-colored, four small spots back of the 
margin, the inner pair approximate , acutellum with a pair on the disc. 
Elytra with the nervurcs pale. Dark specimens may have brown stripes in 
the cells and along the claval sutures Face pale, a pair of quadrate spots 
just beneath the inner pair on vertex, a smaller pair beneath the outer ones, 
a pair of oblique marks near the apex of front and the suture below them, 
black 

Genitalia female segment twice the length of the penultimate, al&allowly 
emargin&te posteriorly with a broad, slightly bilobcd median process, pygofers 
broad, equalling the ovipositor , male valve broad, obtusely rounding , plates 
broad at base, regularly narrowing to the slightly divergent points, one-half 
longer than the ultimate segment, three times the length of the valve 

Habitat Colo 

ATHYSANUS FXITIOSUS, VHUSR (Plate i6, Fig 2 ) 

Cuadula rx tfiout Ulilti, Amcr Kntoruol 111, p 7 ? 1 RS 0 

Very variable in si/e and color , ui»ually a pair of round, black spots inside 
and slightly below the ocelli and a pair of oblique dashes in the basal angles 
of the vertex Readily recognized by the entirely hyaline elytra with dark 
neivures and the long, exserted ovipositor in the female length, 9 4-5 mm, 
& 3.5-4 mm , width, 1 as mm 

Vertex two-thirds the length of the pronotum, half as long as its basal 
width, rounding insensibly into the front, front wedge-shaped l>clow the 
antennae, dypeus wedge-shaped, broadest above Elytra longer than the 
abdomen in both sexes, slightl> compressed liefore the flaring apex Vena- 
tion Athysnnoid, the apical cells long and narrow, appendix broad, extend- 
ing entucly around the end of tile wing entire apex of the elytra very frail 
and often wanting in old specimens, the appendix especially so 

Color vertex pale, washed with orange, a pair of round, black spots just 
over the margin onto the front and a pair of oblique dashes 111 the basal 
angles, sometimes constricted in the middle, between their anterior extrem- 
ities lies a brownish descent, its anterior margin definite and parallel with 
the vertex margin Pronotum cinereous with four black spots back of the 
anterior margin , scutellum with heavy, black triangles within the basal 
angles and a median, posteriorly divided, stnpe sometimes broken up into 
dots Elytra hyaline with a milky reflection, nervurcs narrow, dark Face 
pale yellow , front with two black spots on margin above, and numeron* 
dark arcs on disc. Pale specimens may have nearly all these spots framing 
except the round ones on vertex margins and the triangles of the scntellum 
Very dark specimens, including most of those from Mexico and the West 
Indies, have these marking very broad and often confluent and the elytra 
smoky indescent. A vanety from Hayti has the vertex creamy with a 
transverse band across the middle and the spots in front black in sharp con- 
trast, the pronotum with four longitudinal stripes 

Genitalia female segment twice the length of the penultimate, truncate 
behind; pygofers rather slender, ovipositor long, attenuately pointed. 
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extending beyond the py gofer* the length of the ultimate segment , male 
valve equilateral ly triangular , plates very narrow, long, acutely triangular, 
about three times the length of the valve, their apices divergent, clothed 
with stout hairs 

Habitat Abundant everywhere from Md , Ohio, la , Colo, 
and Am south to the West Indies and Mexico The most abund- 
ant species of the genus throughout the southern states 

ATHY8ANUS STRIOLUS, FALLEN 

Cu a da \tnola hull Act*, Holm, WVII p 31 lHoft 

Athvsanu* \tt toto V an 1 ) Can Rut \\I p 1 1, JH89 , Catalog p ^ / tmoMh 1 ) 

Ath 1 whm\ kb tola Osh and Bill, Du\ AchU N S VII, p 91, pi V fife 4, I'wjS 

Long and narrow, tapering posteriorly, resembling in form the genus fdto - 
cernt , eyes wider than pronotuin Variable in size, usuall) smaller than 
parallels which it closely resembles Greenish with transverse black stripes 
on \ertex and face Length 9 4-5nim, <? 3 5~4mm , width 1 25mm 

Vertex slightly longer 011 middle than against eye, twice wider than long, 
over half the length of the pronotuui, rounding to the broad front , profile a 
tniU angled befoie the ocelli, other structures as m pat ai let us 

Color pale green, vertex with a transverse black stripe as in patallelns 
but narrower, leaving a broader green stripe 1>oth behind and in front and 
strictly transverse, not parallel with margins Face with the black sutures, 
arcs and the cordate upper margin of front, asm patal/elns , very variable in 
breadth and intently Pronoliun and elytra pale green 

Genitalia female segment half longer than the penultimate, the entire 
posterior margin shallowly, roundmgly, euiarginate , pygofera rather long, 
equaling tile blat k ovipositor Male vahe broad, obtusel) angular, plates 
about three tunes as long as the valve, triangular, their apices slightly 
divergent, much narrower than patatlclus 

Habitat (Europe) Ontario, N Y , 111 , Iowa, Colo and Van- 
couver’s Isd. Doubtless will be found throughout the northern 
half of the United States and well up mto Canada 

ATHYSANUS PARALLELUS VAN DU/.KK 

Atk\\anu\ paml/fltis Van D Cio hut Will, p 169, Cal p yn {LrmuUt/i r ) 

Closely resembling strtolns but larger and with a broader, shorter head 
Pale green with a transverse band on vertex, facial sutures and area on front, 
black. Length, 6mm , width, i 75mm 

Head with eyes wider than the pronotum , vertex strictly parallel-mar- 
gined, two ami one-half times wider than long, a trifle over half the length 
of the pronotum, roundmgly confused with the almost flat face ; front broader 
than long, much broader than the clypeus at apex. Elytra long and narrow 
with a distinct appendix , venation typical Athysanoid pattern, apical cells 
long, curved. 

Color vertex pale yellow or greenish, a transverse black band just back 
of the ocelli, nearly as wide as the space behind it , face with the sutures, a 
line on the d>peus and the arcs on the front, black. The upper margin of 



236 The Ohio Naturalist. [Vol. II, No. 6, 

front 10 bounded by a cordate black line, the inner ends of the area are united 
b} a pair of median longitudinal lines and there 1a a pair of black spots above 
the antennae Pronotum pale green, the anterior margin darkened along the 
suture Elytra pale greenish suhhyahne, the nervure* slightly lighter 

Genitalia female segment twice the length of the penultimate, posterior 
margin truncate, the lateral angles rounding, a triangular, median notch 
nearly to the middle , pygofers long, fairly stout, as long as the ovipositor 
Margins of the notch, the ovipositor and short hairs 011 the pygofers black. 
Male valve as broad as the ultimate segment and about as long, obtusely tri- 
angular, plates stout, a little over twice as long as the \alve, and entirely 
concealing the pygoferB, triangularly narrowing to the broad, roundingly 
divergent apices Entire surface thickly set with short, dark hairs. 

Habitat Ontario, Iowa and Colo 

Readily separated from strtolus by the larger size, shape of the 
vertex and genitalia 

SUBGKNI/S CONOSANVS NOV 

Head equaling the pronotum 111 width , vertex broad, trans- 
versely convex, bluntly angulate before, angulate with the front, 
the margin obtusely rounding or the whole front and vertex united 
to form a bluntly pointed cone. Front somewhat inflated, broad 
above, regularly narrowing to a parallel margined clypeus Ely- 
tra variable, sometimes shorter than abdomen 111 female, sometimes 
longer 111 both sexes, always inclined to be flaring postenorly, 
giving a parallel margined effect to the whole insect Venation 
variable, the second cross nervure often present in the species with 
short wings Those with loug elytra have the central anteapical 
cell produced posteriorly and enlarged at the apex 

Type of the subgenus obsoletus Kirschb Common to Europe and 
America 

Key to the Subgenus 

A Species stout, elytra usually shorter than or only slightly exceeding the 
abdomen, almost truncate at the apex, the central ana anteapical cell 
rarely constricted And not extending postenorly beyond the adjacent 
cells as far as its width at middle Color pale straw, fuscous or black 
B Straw colored , stout, resembling obsoletus , or fuscous with a broad 
light spot on the cross nervure ( vatus ). 

C Vertex distinctly angled, twice as long on middle as at eye, 
as long as the pronotum 

D Vertex with a straight, light line between the ocelli, 
separating two small tn angular spots on apex from 
two broad obscure ones on disc Lower corners of 
male pygofers extending as long, style-llke points, 
much longer than plates. exit ushs Van D 
I)D Vertex with a pair of transverse bands broken for- 
ward s in the middle, male pygofers with the lower 
corners acutely produced but not extending beyond 
the plates alptnus Ball. 
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CC Vertex more rounding, distinctly less than twice as long on 
middle as againbt eye, shorter than pronotum 

D Vertex unmarked, or with round spots ; front broad- 
est at base , elytra shorter than the abdomen in the 
female, the cross nervure not broadened 

obsoletus Kirach 

DD Vertex with transverse bands, front bounded above 
by a cordate line, narrow, the margins parallel half 
its length , elytra long and narrow, the cross nerv- 
ure in a broad white spot i*arus Ball 

BB Black, smaller and narrower, rarely dark brownish fuscous with 
light nervures but no broad light spot on the cross nervure 
C Vertex distinctly angular, the margins straight, nearly twice 
as long on middle as against eye , a yellow baud at base 
of vertex and usually the nervures yellow 

plulomus Uhl 

CC Vertex rounding, but slightly conically pointed, but little 
longer on middle than at e> e Sliming black, elytra cori- 
aceous anthracinu'i Van D 

A A Species smaller and usually more elongate Elytra usually longer than 
abdomen, rounding posteriorly, the central anteapical cell constricted 
in the middle, its apex produced as far l>cyond the adjacent cells as 
its middle width Color brownish or fulvous 
R El>tra distinctly longer than body, form long and narrow Fe- 
males over four mm in length 

C Bale testaceous, the vertex fulvous, face and below includ- 
ing legs pale testaceous symphonearpae Ball 

CC Testaceous brown or brownish, transverse fuscous marking 
on vertex and pronotum , face and below fuscous or black, 
the legs partly lighter. 

D Elytra pale, testaceous or cinereous, the nervures nar- 

rowly light, sometimes narrowly margined with 
fuscous, anterior and middle legs with the tibiae 
and the tips of the femora orange, rest of femora 
shining black i'qccihu Van D. 

DD Elvira with nervures almost white, the cross nervures 
broadly light All nervures broadly, heavily fus- 
cous margined, leaving only small stripes or spots 
of light in the center of the cells, anterior and 
middle femora and usually tibiae with alternate 
light and dark rings slrtaiulus Fall 

BB Elytra only equaling the body in length, or slightly longer in the 
males Form short and stout , species smaller, less than 4mm 
in length 

C. Vertex with a definite transverse band between the anterior 
margins of the eyes , species over 3 mm in length. Front 
broad, distinctly wedge-shaped. artiosiapkylt Ball 
CC Vertex with markings very faint, no transverse band be- 
. tween anterior portion of eyes Species 3mm or less in 
length Front narrow, almost parallel margined 

dentatus O. and B 

ATHYSANUS BXTRUSUS VAN DUZBE 

AthytauuK rrtt turn Van D Can Knt XXV p >83 1893 

A thy mmn t fxtrntMs Osh and Ball Proc Dnv Acad , N 8 VII p 92, PI VI, Fig 1, 1896 

Larger and stouter bmlt than obsoletus and with a longer vertex. Dirty 
straw-yellow, washed and marked with fuscous, usually four triangular, dark 
spots on vertex. Length, 9 5.3 tom , S 4.3 mm ; width 2 mm. 
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Vertex slightly obtusely angled, twice os long on middle ai against the 
eye, as long as the pronotum, posterior margin nearly straight, transversely 
convex, acutely angled with front, the anterior margin blunt Front wider 
at base than its median length, rounding below to the cl} pens Elytra 
broad, broadly rounding, almost truncate behind, expostng the pygofers and 
last abdominal segment in the brachypterous female , reaching just to the 
tip of the plates in the macropterous male, exposing the two style-like pro- 
cesses Venation distinct, typical Athysanoid or not infrequently with a 
second cross nervnre between the sectors and a few irregular ones on clavus , 
apical and anteapical cells broad and short, central anteapical with the 
margins nearly parallel 

Color vertex pale jellow, alight line between the ocelli and another 
along the margin to the apex on each side, forming a triangle which encloses 
a pair of triangular, dark spots Back of this triangle are two broad, slightly 
irregular spots and another pair occupy ihe basal angles Elytra wnth the 
ncrvures light, distinct, more or less margined with fuscous Face pale, the 
sutures dark , tips of the lorae, a pair of lines on the clypeus and about nine 
arcs on the front, black 

Genitalia female segment nearly twice the length of the preceding, trun- 
cate on its middle half, the lateral angles acutely triangularly produced, 
usually clasping around pygofers , male valve obtusely triangular, equaling 
the uttimate segment in length and nearly in width , plates as wide as the 
segment, rouudingly divergent to the parallel lateral margins, three times 
the length of valve, pygofers compressed beneath the plates, their atyle-like 
tips extending beyond them the length of the plates 

Habitat Canada, N Y , N H , Coun., Mich , Iowa, Kana. 
and Colo The very distinct genitalia of either sex will readily 
separate this species 

ATHYSANUS ALP1NU9 BALI, 

Atk r Y\aHtt \ Dull gut New* X, p 173 1S99 

Resembling obsoiclfis in si/e and color, with the long vertex of ex trusts 
Straw yellow marked with fuscous, two transverse bands on vertex, angled 
forward in the middle Length, 9 5 5 mm., J 4 5 m , width 2 mm. 

Vertex as long as the pronotum, slightly obtusely angled, the margins 
rounding, front as in ex trusts, the clypeus slightly narrowed towards the 
apex Elytra reaching the middle of the last abdominal segment in the 
female, slightly longer than the abdomen in the male , venation rather weak 
and irregular, Athysanoid, the anteapical celU parallel margined 

Color vertex pale straw, a transverse, black band arising jost back of the 
ocelli, its anterior margin angling forward nearly parallel with vertex mar- 
gin, its posterior margin rounding and paralleled by another lesa definite 
band on the disc, usually a pair of irregular spots in the basal angles Pro- 
notum pale, sometimes with four irregular, longitudinal stripes which do 
not reach the anterior margin. Elytra pale yellow, with the nervures light, 
some fuscous blotches, especially in the apical cells in the male. Face pale, 
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About seven broad area on front omitting both basal and apical margins, the 
antennal sockets and sometimes a spot on margins of lorae fuscous 

Genitalia : female segment half longer than the penultimate, the lateral 
angles rounded, the median third emarginate with a stout median process 
tipped with two divergent teeth, male valve as broad as the ultimate segment 
and about half as long , plates triangular, slightly narrower than the valve, 
three times as long, together convex, their margins slightly concave, 
py gofers compre ss ed beneath the plates, the posterior angles triangularly 
produced, curved upwards, not extending beyond the plates. 

Habitat Mountains, of Colorado 

ATlIYSANUS OBSOLETUS KIRSCHBAUM 

A ik Yiait ns obtnlftus Kirthh Die ALhyww* Art* 11 \ Wiesh p 7 1H3S 
A th i him h \ ob \olrtu t Pro\ Pel Faune Kilt Can III, p aSi, 1H89 
AtkManus obwhtus Van D Bull Buff 80c Nat be V, No IV, p 199,1894 
4tk\sanui tt/a(nw\ Gill and Baker Hcmip Colo Dull 31,1693 

Smaller and paler than ex trusus y with a blunter vertex Vertex shorter 
than pronotum, rounding in front Tale straw-yellow, sometimes with a 
pair of dark spots on vertex. Length, 4 5-5 mm., width, 2 mm. 

Vertex rounding, half longer on middle than against eyes, two-thirds the 
length of the pronotum, broadly rounding to the front Front brood above, 
roundingly narrowing to the clypeua Eljtra broad, exposing the pygofers 
and the ultimate segment in the female, distinctly longer than the abdomen 
111 the uwle , venation Athyaanoid, slightly variable, apical cells mutate 111 
female, of medium si/e in male The specimens from Van Comer’s Island 
have the elytra still shorter in the female and only as long ns the abdomen 
in the male. 

Color pale straw yellow, often unmarked above, sometimes with a pair 
of dark spots on the disc of the vertex, and some of the cells on the elytra 
fuscous heightened along the margins of the light nervures , sutures of face 
and arcs of front sometimes broadly fuscous 

Genitalia female segment half longer than penultimate posterior margin 
roundingly or slightly angularly emarginate onc-third its depth, its apex 
with a small, pointed tooth ; male valve small, weak, triangular, one-third 
the length of the ultimate segment , plates three times the length of the 
valve, roundingly narrowing to the broad, blunt apex, together bluntly 
spoon-shaped, the margin fnnged with weak spines. 

Habitat (Europe), Ontario, N Y, Iowa, Colo, and Van- 
couver's Isd. Doubtless occurs throughout the northern half of 
the United States and well up into Canada. 

ATHYSANUS VARUS BALL 

Atkyutumi vmtuj Dali Can Ent XXXIII, p 5, 1901 

More slender than obsoietus , with the elytra long and narrow , much 
smaller and darker than ex irusns, with the cross nervures broadly tinged 
with light Straw colored, clouded with fuscous. Vertex with transverse 
bands. Elytra dark, with the nervures light, cross nervures broadly so. 
Length, 9 5 mm., $ 4.25 mm.; width, 1 5 mm. 
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Vertex sloping, bear cel y two- third* the length of the pronotum, half longer 
on middle than against eye, front narrower above than in obsoletus, nearly 
parallel -margined until just before the brood apex, clypeua parallel-margined. 
Klytra longer than abdomen in both sexes, narrow and without an appendix 
Venation distinct, often the cross nervure is double and other irregular crow 
nervures appear in the clavus 

Color Female , vertex straw yellow, a transverse band just back of 
ocelli, an interrupted band either side of this Face pale, sutures, a large 
spot on clypeus, arcs on the front and a cordate line at its base, black or 
fuscous Pronotum variably irrorate with fuscous, usually a submarginal 
row of black spots Klytra with nervures light, the cells irregularly fuscous, 
the cross nervures thickened and broadly white Male much darker than 
the female, the apex of front, lorae and all but the base of clypeus, black. 
Elytra with the cells nearly black, the white nervures in sharp contrast 

Genitalia female segment one-half longer than penultimate, posterior 
margin nearly truncate, median third slightly produced , male valve nearly 
semicircular , plates long, tnangul.ir, three times the length of the valve, 
side margins slightly emarginate 

Habitat Colorado (plains) 

ATHYSANUS PLUTONIUS, UHLER (Plate 16, Fig 3 ) 

/dUNi piu(0Hut\ Uhkr Dull U S Gcol huiv III p 470, 1877 
, 1 /AnatfMt plutoHiNi I'rm Pit Fnuiie Hnt Can 111 , p aBj, 1I8J9 

Much smaller and narrower than obsotetus and its allies Similar to 
anthraanus , but slightly larger and lighter colored and with a more pointed 
vertex. Vertex distinctly, obtusely, angular Klytra as long as the body, 
almost truncate behind, without an appendix Length, ? 4 5 mm , 4 mm ; 

width, 1 5 mm 

Vertex twice wider than long, nearly twice longer on middle than against 
eye, slightly obtusely angular, the margins straight , pronotum rather long, 
half longer than the vertex Elytra broad, rounding or almost truncate 
posteriorly, as long or slightly longer than the body. Venation typical, the 
central anteapical cell scarcely narrowed, apical ones broad and short, rarely 
much longer than wide 

Color black, usually with a line on the base of the vertex, with a point 
extending forward on each side, a pair of oblique spots against the eyes, a 
few spots on pronotum, a pair of irregular stripes on scutellum and the 
nervures of elytra, yellow Sometimes there is also a transverse band on 
disc of vertex, an angled one against the tip, fine irroratlona over the entire 
pronotum aud the centers of the cells as well as the nerves yellow. Usually 
in the males and sometimes also in the females all the yellow markings are 
wanting and the insect is of a shining black, except the basal line of vertex. 
Face black, the arcs on front and sometimes other markings, yellow. Leg* 
black, the anterior and middle pairs abruptly yellow from just before the 
apex of femora, spines on hind tibiae, yellow. 

Genitalia . female segment bat little longer than penultimate, the middle 
half roundingly produced, the lateral angles produced and subacute ; male 
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valve stout, rounding, half the length of the ultimate segment , plates round- 
mgly triangular, their apices slightly acute, two and one-half times as long 
os the valve 

Habitat . Ontario, N. H., N. Y., Iowa, S Dak., Neb., Kans., 
Colo, and Texas. 

ATHYSANUS ANTHRACINUS VAN DUZBE 
Atk} tdNNt anthtacruNv Van D Can Ent, XXVI p 136,1894 

Form an<l structure of plntomus^ but with the vertex shorter, rounding. 
Color Mack, shiny, first two pairs of tibiae, yellow Length, 94. mm , <? 

^ 5 mm , width, 1 5 mm 

Vertex very broadly, obtusely conical, but little longer on middle than 
against eye, margin confused with front, slightly over twice wider than long 
Pronotum broadly rounding in front, much less enclosed by the head than 
in plutonius Elytra as in plutonius , slightly exceeding the abdomen, flar- 
ing at the tips Front rounding, distant from eyes above, rounding to the 
straight clypeus from below the antennae , 

Color shining black, the ocelli, two spots on the hind margin of vertex 
and trace* of a few arcs on front, yellow Legs black, the anterior and 
middle pairs yellow from just before the apex of femora 

Genitalia female segment as in plutonius , sometimes nearly truncate, 
with the lateral angles blunter , male valve nearly semicircular, over half 
the length of the ultimate segment ; plates round tngly tnangular, with the 
apices blunt, but little over twice the length of the valve 

Habitat D. C , Iowa, Kans. and Colo. This and the preceding 
species are closely allied and can only be accurately separated by 
the <shape of the vertex, which in plutonius is much more pointed 
and together with the eyes encloses more than half of the pro- 
notum, while in anthraemus the vertex is blunter and the eyes 
are broader and shorter. The latter species is always black, 
however, while most of the specimens of plutonius show more or 
less of yellow 

ATHYSANUS SYMPHORICARPAE BALL. (Plate 16, Pig 4 l 

AfMyuJttmi ivmpMoruatpas Hall Can Ent , XXX 1 I 1 , p 3, 1901 

Longer and narrower than plutonius Form of stnatulus , but larger,, 
broader Pale testaceou* inclined to reddish on vertex. Length, 4 5 mm ; 
width, 1.25 mm. 

Vertex broadly rounding, with a blunt, conical apex Elytra much 
longer than body, with a narrow but distinct appendix, venation at in 
stnatulus , the two branches of the first sector again touching before the 
abort, outer antempical cell, central anteapical cell long, constricted in the 
middle 

Color * pale testaceous, vertex distinctly reddish in most specimens, ocelli 
blood red Elytra pale subhyalme testaceous or with a alight olive tinge, 
nervnres narrowly pale, the cross nervures slightly wider. Front pale testa- 
ceous, with traces of fuscous arcs. Legs and below, pale orange testaceous; 
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Some specimens have olive and fuscous markings on pronotum and traces of 
fuscous margins on some of the nervures 

Genitalia female segment little longer than the penultimate, the lateral 
margins slightly narrowing, the lateral angles slightly produced, the pos- 
terior margin either entire and very slightly produced in the middle or 
truncate and aharply notched either bide of the middle 

Habitat Six specimens, all females, have been taken in Colo 
Four from Ridgeway on the west side of the Continental Divide, 
and two from Fort Collins on the east slope 

ATHYSANUS VACCINII VAN DUZEB 

AfkvMHH* s/na/tt/m ball (?) (01 1‘aritmn nrn) Van Du/etr Knt Amer VI p 134 1890 
Atk h\ 0 *» 1 > mid Dali Proc I>av Acad N sc , VII p 91 PI V Fig \ 

Form and sue of Hnatuius t but lighter colored Smaller and narrower 
tlian sytHpkortcarpat, which it approaches in color. Olive testaceous, darker 
below , the tips of the anterior and middle femora and all of the tibiae, 
orange Length, 9 4 5 111m , 3 4 111111 , width, 1 imu 

Vertex* sloping, little longer on middle than against eye, twice wider than 
long, Pronotum much more produced anterior]) than in syvtphoncarpac 
Elytra long, appressed liehind, sometimes a trifle flaring at the lip, venation 
as in svinphortairpae t the central anteapical cells long and narrow, enlarged 
at the apex, which is produced tayond the adjoining cells 

Color pale testaceous washed with olne, vertex with three transverse 
fuscous bands, the anterior one broken forward in the middle, the posterior 
one often reduced to two spots Pronotum and scutellum with irregular, 
scattered fuscous spots, the latter with fulvous triangles in the basal angles 
Elytra pale testaceous, subhyaline, the ner\ urea slightly lighter, often nar- 
rowly fuscous-inargincd. Face and below black, sutures and arcs on front 
light Basal two-thirds of femora black, apices and tibiae orange yellow 
Genitalia female segment slightly longer than penultimate, the apical 
margins produced on middle third and again at the lateral angles, which are 
slightly acute ; male valve rounding, almost semicircular , plates triangular, 
a little over twice the length of the valve, black, their margins clothed with 
long, yellow hairs 

Habitat: N. J., Md., Iowa, Kans. and Colo Readily sepa- 
rated from the following species by the color of the legs alone 
For on explanation of the synonomy see remarks under that 
species. 

ATHYSANUS STRIATULUS, FALLEN. 

Cicada xiiiafula Fall Item Buec , II, p 43, iBa6 
Atkyianut tmtmbths tao Dusee Cau Kut , XXV, p 3H4, 1A93 

Size and formjafthe preceding species, but darker and lacking the tawny 
tinge, legs dark,\Hkpra twice annulate with pale. Length, 945 mm , 3 
4 mm , width, 1 m 3 T 

Vertex a trifle more pointed than in vacant t, distinctly more conical than 
in sympkoricarpac Blytral venation as m the latter species, sometimes a 
second cross nervure between the sectors as in osbomt 
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Color * vertex pale yellow with three transverse fuscous bands as In arcto- 
staphyli , the posterior one broken forward on each side until it touches the 
middle one, its median limb forming a crescent, the median luft broadly 
fuscous connecting the crescent with the band in front In dark specimens 
these bands become confluent and the yellow reduced to elongate spots be- 
tween them Prouotum thickly and irregularly marked with fuscous omit- 
ting an elongate spot on the anterior margin Scutellum dark, usually the 
margins, a spot on apex, and a pair of elongate tn-lobed ones on disc, pale 
yellow, Elytra light the inner apical cells smoky, nervure* milky white, the 
cross nervures very broadly so, ncrvures broadly, heavily margined with fus- 
cous In dark specimens often filling up all but a small milk white bpot in 
the center of each cell Face light with the sutures, arcs on front and a spot 
on apex of clypeus, black , or b’ack with small spots in the middle of the 
facial pieces and narrow arcs light Below dark, an tenor and middle femora 
with two pale yellow bands 

Genitalia resembling vacettm, female segment slightly less arcuate, its 
lateral margins and the pygofers pale yellow , male valve rounding, plates tri- 
angular, a spot on each side of the disc and stout hairs on the margin, yellow 

Habitat (Europe) N. Y. f Mich and Colo. Doubtless widely 
distributed in a northern range. 

Specimens of stnatulus from Europe (Dr Melichar) agree with 
our specimens in every respect, except that in them the central 
enteapical cell is often divided while in our material this is rarely 
the case. The fact that this is variable in both senes, however, 
proves it of no value. 

This and the preceding species, while unquestionably distinct, 
are still closely related and it is little wonder that Van Duzee con- 
fused the two forms He first found vacctnn and described it as 
stnatulus * at the same time suggesting vaccinti for it if it proved 
to be distinct, then later finding the real stnatulus, but as he re- 
garded the other as being stnatulus , this he named instabihs . 

Besides the more definite black and white appearance of the 
elytra in this species, the two pale bands on the anterior femora 
will most readily separate it from vacctnn . 

ATHYSANUS ARCTOSTAPHYU BALL (Plate 16, fig 5 ) 

A thytanui qtctosiapkyh Ball But Newa, p 17^,1899 

Resembling vacctnn and stnatulus in form and color pattern. Shorter 
and stouter with a more angular vertex. -General color deep, testaceous brown. 
Length, 9 nearly 4mm, & 3 5mm ; width 1 25mm 

Vertex slightly obtusely angulate, the apex produced, conical, twice wider 
than long, over half longer on middle than against eye, three-fourths the 
length of the pronotum Front broad, convex in both diameters, wedge- 
shaped, narrowing directly to the parallel-margined clypeus. Elytra broad 
and short, usually flaring in the female, venation as in the three preceding 
species the apical cells shorter and the central anteapical not as strongly 
constricted. 
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Color : vertex tawny yellow, a line between the fulvous ocelli broken for- 
ward in the middle, a transverse band between the anterior portion of the 
eyes and a spot m each basal angle usually connected by a bracket-shaped 
mark hung from the middle of the band in front, fuscous Pronotum irreg- 
ularly fuscous marked, usually a fairly definite band of spots on the an tenor 
submargin. Elytral nervures pale testaceous, margined with fuscous, the 
cross nervures broader and lighter Face with the sutures, arcs on front and 
a spot on apex of clypeus fuscous Below dark ; legs dark or sometimes 
annulate with pale. 

Genitalia female segment half longer than the penultimate, postenor 
margin weakly produced in the middle and at the lateral angles, male vahe 
semicircular, plates triangular, two and one-half times as long as the valve, 
the margins with coarse hairs 

Habitat * mountains of Colorado and Mt. Washington, N. H. 
This and the three preceding species form a little group of closely 
related forms in which the genitalia are of little value. In fact, 
this and the five preceding species are much alike in genital char- 
acters and it is only on the shape of the head, elytra and color 
pattern that they are readily separated. The shorter and more 
compact form, longer head and deep chestnut color will readily 
distinguish this species. 

ATHYSANUS DKNTATUS OSB AND BALL (Plate 17, fig 5 ) 

Atkysanu* dtntatm Osb Hiid Bull Proc Da* Acad Nat Sci VII p vS f8 9 fi 

Smaller and lighter colored than arctostaphylx , which it somewhat resem- 
bles. Pale testaceous, faint lines or spots on front margin of vertex and a 
wavy line on the disc forming an X -shaped figure Length, 3mm , width, 
1 mm or leas. 

Vertex narrow, but little wider than long, roundingly angled before, nearly 
flat, the apex but very slightly conically produced. Face narrow , but almost 
parallel-margined Elytra about as long as the body, inclined to be flaring, 
venation often indistinct, as in antostaphyh y the central anteapical cell not 
as strongly constricted 

Color vertex pale yellow, six indistinct spots on the anterior margin some- 
times united into an irregular broken line , the postenor disc with a median 
pole X-shaped figure and a pale spot on either side at the base, the whole 
margined with a continuous brown line Pronotum brownish or olive, the 
anterior margin yellowish, set off by a row of fuscous spots of which the 
median pair are the moat distinct Sou tell 11m dirty yellow with a pair of 
brown spots on due in line with those on pronotum and vertex Elytra pale 
testaceous subhyaline, the nervures slightly lighter, sometimes a cross nervure 
on clavus and the^tifc between the sectors are distinctly lighter and set off by 
a fuscous spot Front testaceous with short, light arcs and a light spot below, 
rest of face pale yellow with sutures and spots on the apices of lorae and 
clypeus brownish fuscous. 

Genitalia : female segment abruptly narrowed one-third the distance from 
the base, exposing a pair of light colored membranes, the lateral angles of 
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segment produced into long, blunt tipped, slightly divergent teeth, between 
these teeth the margin is produced into two small, rounding lobes separated 
by a slight notch. Male valve very large, triangular, the apex slightly pro- 
duced, plates much enlarged, broad at base where they are convex, extending 
beyond the valve about half its length without narrowing, their truncate tips 
standing nearly perpendicular to the plane of the valve and together with the 
short pygofers forming an enclosed cavity 

Habitat Colorado 

SUBGENUS COMMBLLUS NOV 

Head as wide as the pronotum , vertex angled before, flat or 
nearly so, angled with front and with a definite margin, not in the 
form of a conical point ; front broad, nearly flat in both diameters, 
margins straight and narrowing directly to the clypeus Elytra 
in two forms, slightly shorter than the abdomen and inclined to 
be flaring, or long and parallel-margined , venation irregular, 
often obscured by longitudinal stripes. Sometimes the inner fork 
of first sector not forking again or only at extreme apex, forming 
a small, triangular cell , sometimes forking as usual and the second 
cross nervure present. 

Type of the subgenus A . comma Van Duzee, no European rep- 
resentative known. 


Key to the Subgenus 

A Ocelli and frontal suture distant from the eye-sutnre, several times the 
width of the ocelli , spots on anterior margin of vertex extending 
down equally onto front and visible from below 
B. Two pair of spots common to vertex and front , stripes on pro- 
uotum black Elytra with the venation obscured by brown 
stnpes , but one anteapical cell 

C. Four separate stnpes on each elytron , anteapical cells 
wanting or a single zuinute one, comma Van D 

CC Eight separate oblique stnpes on each elytron , one laige 
anteapical cell, colon O. and B 

BB A single pair of spots common to vertex and front Pronotal 
stnpes irregular, brownish , venation distinct, nervures light, 
two or three anteapical cells, sexinttatus Van D 

AA. Front above the antennae approximating the eye Ocelli scarcely 
their own width fron^the eye-sutures (not the color line) Spots on 
vertex back of the margin, not visible from below 
B Vertex margin sharp , a pair of longitudinal, red stripes across 
vertex, pronotum and scute Hum Venation obscured by 
oblique, red stnpes, texanus Osb and Ball 

BR Vertex with the margin blunt , no red stnpes , venation distinct 
two cross nervures between sectors, a divided central anteapi- 
cal cell 

C Straw-colored, spots on vertex small, in a row between the 
ocelli. Front and clypeus without apparent suture, 

osbomt Van D 

CC. Greenish yellow, spots on vertex large, the apical pair in 
front of the others , front Inflated, with a distinct suture 
below, stmplartus nov nom. 
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ATHYSANUS COMMA VAN DUZEE (Plate 17, Fig. 1 ) 

Atkysanut comma Van D Can Bnt , XXIV, p, 1 14, 1891 
AtkvuiHui tom mm Oaborn and Ball la Acad Be , IV, p 933, 1897 

Form broad and stout , vertex flat, ronndingly right-angled, the anterior 
margin thick Elytra long and parallel-margined or short and flaring 
Color creamy white, four spots on the anterior margin of vertex, two at the 
base and four stripes on pronotum, black Elytra with a fulvous brown 
band inside the broad, light margins on each side Length, ? 5 nun, $ 4 
mm., width, a mm 

Vertex flat, anterior angle a trifle obtuse, anterior margin thick, nearly 
twice wider than long, three-fourths the length of the pronotum , profile 
acutely angled ; front and clypeus almost straight , front moderately broad 
above, distant from eyes, scarcely convex, lateral margins almost straight to 
clypeus Elytra longer than abdomen, parallel-margined, venation usually 
obscure except near apex, the inner fork of first sector not forking again or 
only to form a minute cell, apical cells large 

Color pale creamy, four quadrate spots shared equally by face and ver- 
tex, a pair of round ones on base of vertex and four parallel stripes on pro- 
notum and scutellum, black Elytra pale with the claval suture, a band just 
before the apex and a line on the inner branch of first sector, black , a 
broad, fulvous, brown band extends around within the margins, broadest 
behind, its inner limb is divided anteriorly to connect with the stripes on 
pronotum Face and below pale, a pair of quadrate spots below the antennae, 
another pair below the lateral margins of pronotum and a stripe on outer 
half of the connexivum, black Legs pale, narrow, dark stripes on anterior 
sides of all the femora and a pair of broader ones on the inner margin of the 
posterior tibiae 

Brachypterous form, elytra shorter than abdomen, obliquely truncate, 
flanng behind, the apical cells reduced to mere rudiments almost in line 
with the apex of clavus Color pattern the same except that the transverse 
bands at the apex are narrower. The last two abdominal segments have 
four longitudinal, black stripes, and the pygofers have on each side a 
round, black spot which is connected anteriorly with a stripe forming a 
comma The males have another pair of black spots on the lower corners of 
the pygofers 

Genitalia * female segment a little longer than penultimate ; the posterior 
margin ronndingly emarginate, with a narrow, black-margined, median slit, 
the lateral angles inclined to be produced ; a rounding or bilobed membrane 
at the apex of emargination. Pygofers short and stout ; male valve large, 
triangular, apex rounding, sides indented, plates slightly wider than valve at 
base, narrowing to the middle, then parallel-margined to the neatly truncate 
apices, twice the length of the valve, equaling the pygofers. 

Habitat : It has been found in Iowa, Neb , Kans. and in 
Colorado as far west as the mountains, and also in the mountains 
of New Hampshire. 
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ATHYSANUS COLON OSB AND BALL (Plate 17, Fig a ) 

Atkysanus colon Oab and Ball Proc la Acad Ac , IV, p nj, PI XXVI, Fig 3, 1897 

Form and general appearance of comma, but with the inner fork of the 
first sector again forking to form an anteapical cell. Color pattern similar, 
bat the bands on the elytra broken up into seven or eight stnpes, and often 
a pair of black spots on the middle of the vertex. Length, 9 5 mm., 1 4.35 
mm \ width, a mm 

Vertex slightly shorter than that of comma , face and profile similar , 
elytra similar except that the inner branch of the first sector forks again 
near the middle, forming a long, wedge-shaped cell, broadest behind where 
it touches three or four apical cells 

Color clear, creamy white, with black spots and stripes as in comma , an 
additional pair of smaller spots on the disc of the vertex in line with the 
basal and apical pairs. Elytra with eight fulvous brown stripes as follows 
a complete longitudinal stripe just outside the first sector and another next 
the claval suture, a narrow stripe between the branches of the first sector, a 
shorter one between the branches of its inner fork, a broadly interrupted one 
between the first and second sectors, a complete median stripe on the clavus, 
one on the outer apical half and another on the Inner basal half. The apical 
cells and the apices of the anteapical fuscous margined 

Brachypterous form, el>tra shorter than the abdomen, obliquely truncate, 
flaring, the apical cells minute or partly wanting, tergum and pygofera 
marked as in comma 

Genitalia female segment slightly more emorginate than in comma, 
exposing more of the membrane beneath, male valve slightly broader, 
plates with the outer angles strictly rectangular 

Habitat . Only known from Iowa and Minnesota, where it is- 
common. Readily separated from comma by the color and vena- 
tion of the elytra. In all other points they are almost identical. 

ATHYSANUS SEXVITTATUS VAN DUZKB (Plate 17, Pig 3 ) 

Atkyumuh stxvtttatu s Van Duiee Can Ent , XXVI, p 93, 1R94 

Resembling comma and colon in form and structure. Smaller and with 
longer vertex, resembling extrusus In color and elytral venation. Vertex 
flat, right-angled in front, a pair of black spots near the apex and two pairs 
of quadrate, brown spots behind them. Length, 945 mm ,£35 mm , 
width, 1.75 mm. 

Brachypterous form, vertex flat, the anterior margin thick, slightly wider 
than long, aa long aa the pronotum. Profile acutely angled, the face nearly 
straight ; front as in comma , distant from the eye at the base Elytra short, 
obliquely truncate, exposing the pygofera, the last segment and part of the 
next in the female , rounding, exposing the pygofera and part of the last 
segment in the male Venation distinct, irregular, two and sometimes mom 
cross n e nru ies between the sectors, the outer anteapical cell often minute or 
wanting, in which case the venation approaches that of colon. 
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Color - dirty straw, marked with rusty brown and olive ; vertex with a 
shining black spot either mde at the apex, extending equally on to the front, 
a pair of small, round spots midway to the ocelli just back of the margin and 
two pairs of widely separated, quadrate, rusty brown spots on the due. 
Pronotum with six more or less irregular, brownish stripes , scutellum with 
a pair of large spots at base and a pair of dots on disc Blytra with the 
nervines broadly pale, narrowly margined with rusty brown in irregular 
bands, usually a rattier distinct, oblique one from before the middle of 
clavns to the outer apical margin Abdomen abo\e with four longitudinal 
atnpes emphasized on their margins , pygofera with a pair of black spots, 
larger m the male Pace pale, the sutures dark-lined and dutinct, front 
lirorate or lined with olive fuscous , legs pale, anterior and middle femora 
twice annulate, posterior femora lined with brown. 

Gentteh* female segment similar to colon, twice as long ns the penulti- 
mate, the lateral angles acute, posterior margin slightly, angularly emargi- 
nate, the disc elevated so as to appear still more deeply notched This 
emarginatioir discloses a pointed lobe of another membrane which nearly 
equals the lateral angles , pygofera short and stout , male genitalia as in 
comma and in tolon 

Habitat Colorado, where it is fairly common, locally, in the 
short-winged form No long-winged specimens have been found. 

ATHYSANUS TEXANUS OSB AND BALL 

A/kt \a*M Osb ind Ball Proc Da\ Acad Nat be. VII p 92 1898 

Form elongate, parallel-margined ; vertex flat, leas angled than in tomma , 
anterior margin sharp Color pale yellow, a pair of broad, parallel, red 
stripes extending from the anterior margin of vertex across the scutellum 
and three pairs of oblique ones on the elytra , face dark Length, 9 5 mm , 
width, i 75 mm 

Vertex flat, but a trifle longer on middle than at eye, narrower than in 
comma, a transverse depression just before the sharp anterior margin , face 
m profile sharply angled with vertex, in one broad, slight curve to apex of 
clypeus , front moderately brood, its margin at base approaching the eye, 
gradually narrowing to the straight clypeus, but slightly transversely con- 
vex Pronotum strongly produced anteriorly between the eyes Blytra 
long and narrow, venation distinct towards apex, somewhat similar to colon 
in pattern, the outer anteapical cell closed, long and curved, central ante- 
apical long, constricted, sometimes divided 

Color * pale yellow above, a narrow line on anterior margin of vertex, a 
small spot cither side of the tip, a curved mark on the costal margin of 
elytra behind the middle, a spot on second apical and the posterior margin 
of the central anteapical cell, black , two broad stripes parallel across vertex, 
pronotum and scutellum and three pain on the elytra parallel with the 
daval suture, the inner pair continuous with those from the scutellum, bright 
red Face dark brown, shining 
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Genitalia female segment one-third longer than penultimate, with the 
lateral margin suddenly narrowed from near the base, then roundmgly pro- 
duced, the posterior margin with three faint lobes, produced part of nearly 
equal length and breadth From under the emarginate aide of the segment 
appears the acutely produced lateral angles of another membrane 

Habitat Females from Texas and La. The male is, as yet, 
unknown. 

ATHYSANUS OSBORN 1 VAN DUZEE (Plate 17, Fig 4 ) 

DtUfxrphaht\ osbotMt Van D, Trans Am Ent Sc XIX p 304 189a 

Bright straw yellow, sometimes tawny, four black spots back of the ver- 
tex margin Sue of obsoletus , but with a flatter vertex and more flaring 
«l)tra, venation Deltocephaloid, the central duteapxcal cell divided Larger 
and lighter colored than srxvittatus Length, 955 mm , i 5 mm , width, 
a mm 

Vertex flat, a trifle rounded on the margin next to eye, obtusely, round - 
mgly angled, over two-thirds the length of the pronotum Face nearly flat , 
front broad above, approaching the eyes, rounding below to the straight 
clypcua, without a visible suture Pronotum with the lateral margins very 
short, the humeral ones long and straight Elytra long, narrow, flaring, 
two cross nervures between the sectors, three anteapical cells, the central 
-one divided, often other cross nervures present, especially on the clavus 

Color straw yellow, washed with golden or tawny , vertex with four 
black spots just back of the anterior margin, the inner pair the larger , five 
pale lines on pronotum Elytra with the nervures milk white, sometimes 
slightly and interruptedly fuscouvhned Face pale, front with pale olive 
arcs, sutures around lorae, fuscous , femora twice annulate with fuscous, 
tilnae spotted 

Genitalia . female segment scarcely a* long as the penultimate, lateral 
margins abruptly narrowed from near the base, exposing a rounding lobe of 
the membrane beneath, posterior margin of the narrowed segment round - 
ingly emarginate, with a blunt median tooth, pygofers rather narrow , male 
valve very small, transverse, plates triangular, their tips acute, slightly 
longer than the ultimate segment 

Habitat N. Y , Ind , Iowa, Neb. and Colorado. Only the 
long- winged form is known. 

ATHYSANUS 3 IMPLARIUS NOV NOM 

IWfncrpkaltisstmpiev Van Vnzec Trail' Am But Soc XIX p 304 1S91 

Stout, head large, form cylindrical. Venation and genitalia os in osborrtt 
Greenish yellow, sometimes quite green on the elytra Vertex with four 
large, black spots back of the anterior margin. Length, 4 75 mm , width, 
1.75 mm 

Vertex large, sharply right-angled, as long as the pronotnm, nearly twice 
as long on middle as against eye , front very broad above, almost touching 
the eyes, a little inflated, angularly narrowing from the antennae to the 
clypena. Pronotum long, pushed forward between the eyes, posterior 
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margin straight, lateral margin very short Elytra longer than abdomen in 
both sexes, almost parallel-margined ; venation as in asbomt , two croaa 
nervures between the sectors and the central anteapical cell, divided 

Color vertex straw yellow, slightly greenish cast, a pair of approximate, 
triangular spots just behind the apex and a large pair of oval ones inside and 
behind the ocelli. A line across the base of the apical spots would fall in 
front of the oval ones Scutellum pale yellow, pronotum and elytra pale 
green, the nervures lighter Front brownish, with pale arcs 

Genitalia female segment a little longer than penultimate, suddenly 
narrowed from near the base, the lateral angles rounding, exposing the 
rounding angles of another membrane, posterior margin roundingly emargi- 
nate, with a triangular median tooth , male valve transverse, very small ; 
plates together, semicircular, with their apices produced, half longer than 
the ultimate segment, their margins fringed with course hairs. 

Habitat . N. Y., Md and N. J. Stnkingly distinct from any 
other described species The characters of this and the two pre- 
ceding species are very puzzling and contradictory , in some 
points they appear closely related, in others not at all They are 
not very closely related to the others in this group and are only 
placed here for convenience until their larval forms and life- 
histones are known. 

The name simplex is preoccupied in this genus by simplex 
Sahib , of Europe. 

SUBGENUS STIRELLUS NOV 

Head about as wide as pronotum, vertex narrow, rarely as 
wide as the long diameter of an eye, usually longer than its basal 
width. Front inflated, almost touching eyes above ; vertex and 
front produced into a long, conical point, their margins indistinct. 
Elytra narrow, about as long as the abdomen ; venation as in 
Athysanus , regular, ovipositor long and narrow, extending 
beyond the elytra except in eurttsu . 

Type of subgenus * / btcolor Van Duzee. 

Key to the Subgenus 

A Female ovipositor but little, if at all, exserted, rarely extending beyond 
elytra , face pole yellow with a fuscous 11 Y M resting on clypeua and 
ita arms extending to the eyes, curtmi Fitch. 

A A Female ovipositor long and narrow, extending beyond py gofers often 
one-fourth its length, usually extending beyond elytra , face without 
the 41 Y M 

B Face with a transverse, white band below eyes, occupying all the 
lower half except the apex of clypeua. Anterior margin of 
pronotum and scutellum, black. btcolor Van Duzee. 

BB. Face unlcolorua or with scattered fuscous markings ; pronotum 
umcolorous or with a row of submargioal spots 
C. Vertex right-angled, produced in front of eyes and coni- 
cally pointed ; four round, black spots in a square be- 
tween the eyes, obtutus Van Duzee. 

CC Vertex obtusely rounding, extending but little in front of 
eyes, two large, black spots on anterior margin u female, 
male entirely dark, mextcanus n. ap. 



April, 1902.] North American Specie* of Athyeanu* 251 

ATHYSANUS CURTI 3 II, FITCH. 

Ambl^ce phaius cut futt Fitch, Homop N Y State Cab p 61, i»v 
/antes mere valets Prov Nat Can IV, p 373 1S7* 

DtUotephalui cut tun Prov Pet Paune But Can IIT p *78 1889 

Atk \ tanas eurtun CHb and Dali, Proc la Acad be IV p aai 1897— Pioc Da\ \cad Not 
he VII. p 91, pi V, fig 1, 189B 

Short and stout, greenish yellow, two large round black spots on vertex 
Elytra fuscous with the nervures green. Length 3 5mm, width 1.2mm 
Vertex but little broader than a right angle, nearly twice as long on middle 
as against eye ; front very broad above, triangularly narrowing to the parallel 
clypeus Elytra brood and short, appendix small , venation simple, slightly 
variable, central anteapical cell short, straight-margined 

Color vertex pale yellow with two large round black spots before the 
middle , pronotum with the anterior half shiny black, the posterior half 
greenish vellow, sometimes narrowly margined with fuscous behind Scu- 
tellum pale yellow, two fuscous points on the disc Elytra fuscous, the mar- 
gins and all the nervures before the apical cells greenish yellow , face pale 
>cl1ow a branching spot on the apex, the margin of front below the eyes and 
a median stripe down the clypeus fuscous, the two latter unite to form a 
Y-shaped figure Below fuscous 

Genitalia female segment half longer than penultimate, the posterior 
margin slightly, roundingly emarginate either side a small, rounding median 
lobe , male valve roundingly triangular, as long as the ultimate segment , 
plates together equilolerallv triangular, their apices acute, margins sparsely 
fringed with hair 

Habitat Ontario Can., N. H , Vt , N Y , Pa , Ohio, Mich and 
Iowa The color pattern is quite constant and very distinct in our 
fauna, making this one of the easiest species to accurately deter- 
mine 


ATHYSANUS BICOLOR VAN PUZEE 

4 /Ai \anuj bualor Van D Call Hnt XXTV, p 114 189a 
netttxtpMalKi vngntat** Uhl Proc Zoo Boc, tott p 78 1S95 

Atkwanttt buoiot 0 «b mid Bill Proc In Acad Set IV, p 222 1897— proc Dn\ Acad Nnt 
Sc VII, p 91, pi V, fig a 189b 

Somewhat resembling cut inn the head narrower , female with two black 
spots on vertex and two stripes on elytra , male with the apex of vertex all 
black and the apex of elytra black with an oblique light dash Length, 9 
3 5mm, $ 3mm ; width, rmm 

Vertex about aa long aa its basal width, slightly acutely conical, not quite 
twice as long on middle as against eye , front inflated above, bat little nar- 
rowing to the long clypeus , pronotum strongly rounding in front with more 
than half of its length included within the long narrow eye*. Elytra rather 
short and broad, rounding behind with a very feeble appendix , venation 
obscured, similar to curtin •. 

Color : vertex pale yellow, a pair of round black spots on anterior half, 
rarely confluent in female, coufluent and covering anterior half of vertex in 
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the male Pronotuni greenish yellow, a black band on anterior third, another 
narrower band margining the pronotum behind and covering about half of 
the scutcllum Elytra greenish yellow, the sutural margin, claval suture 
and apical margins narrowly fuscous in the female, a subhyaline area extends 
obliquely Iwckwards from the costal margins In the male, and sometimes 
in the female also, these markings are all much broader and there is a fuscous 
patch in front of the subhyaline area connected internally with the apical 
margin by two oblique fuscous lines Pace with upper half unoky in female, 
black in the male, the lower half pale yellow, sometimes a narrow black 
margin below in male Sometimes females are found marked like the males 
throughout 

Genitalis lemale segment the length of preceding, posterior margin 
straight or very slightly emargmate , py gofers rather long, constricted behind, 
and much exceeded by the slender ovipositor , male valve equilaterally tri- 
angular, not quite as long as the ultimate segment and one-third as wide , 
plates but little longer than the valve, together nearly semicircular, their 
margins clothed with long hairs which are slightly exceeded by the light 
margined pygofers. 

Habitat D. C , N J., Md . Va , N C., Fla., 111., Iowa, Neb , 
Kans , Miss , Cuba, Ilayti, St Vincent, Vera Cru/, Mex , and 
Para, Brazil This is a very widely distributed species and as is. 
usually the case vanes much in size and color in different locali- 
ties Specimens are at hand from Hayti that average much 
smaller and paler than ours and on the other hand specimens 
from Vera Cruz are very large and most of the females have the 
black marking of the male type. 

ATHYSANUvS OBTUTUS VAN DUZKE 

AthyyflHHi tibittitts V1111 Unite Can Hut , XXIV, p 115 nmliyt, 1R92 

Atk\sann\ obtHtns (tab mid Ball Proc la Acad Sc , IV p in PI XXI, Pig 2 1897 

Si/e and form of bicolor ; testaceous, four black spots on vertex, a sub- 
marginal row on pronotum and the apical veins black. Length, $ 3 5 mm , 
$ 3 inm , width, i min. 

Vertex very slightly longer and narrower than in btiolor , distinctly longer 
than its basal width Head with the eyes inclosing more than half of the 
pronotum Elytra narrower than in bxcolor y apex narrowly rounding, not 
reaching to the apex of the ovipositor in the female. 

Color vertex pale testaceous, a pair of round spots on a line with the 
anterior margin of eye and another smaller pair behind them Pronotum 
testaceous, a row of irregular spots on the anterior submargin , scutellum 
with a pair of spots within the basal angles. Elytra testaceous, subhyaline 
towards the apex, with the nervures bounding the apical cells fuscous Pace 
testaceous, the apex of clypeua fuscous, Sometimes in pale specimens the- 
fuscous spots are nearly all wanting, while in dark ones the anterior pair on. 
vertex are much enlarged and the face may be darkened above 
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Genital la female segment very short, scarcely as long as the penulti- 
mate, posterior margin truncate or very slightly emarginate ; pygofers as in 
bicolor , much exceeded by the oviduct , male valve small, eqmlaterally tri- 
angular, but little exceeded by the bluntly rounding, bristle-margined plates 

Habitat. D. C. f Md., Iowa, Kan.s , and Miss This species 
and the preceding very dosely resemble each other in structural 
characters ; obtutus however has a narrower vertex and face and 
more sharply angled elytra The color pattern is quite distinct 
and it is only very pale females of buolot that could be confused 
with this species and even these may be separated by the lack of 
fuscous marking on the apical veinlets. 

ATHYSANUS MKXICANUS N SP 

Form of obtutu s and bicolor , but with a blunter head and still longer 
ovipositor in the female Color, female greenish or brownish, vertex yellow 
with two black xpota on the anterior margin , male all dusky brown or black 
Length, 9 3 75 mm , <J a 75 mm , width, 1 mm 

Vertex narrow, subquadrate, a trifle longer than its basal width, a fifth 
longer on middle tliun against eye, two-thirds as wide a a the long diameter 
of eye, evenly rounding in front, the margin rounding to the face Front 
narrow and almost parallel-margined until just before the apex, where it 
rounds off to the long, straight-margined clypeus Ely tra as in btcohf , not 
as long as the ovipositor in the female, the Apical cell* short. 

Color female, vertex pale yellow, a pair of large, quadrate, black spots 
occupying all of the anterior margin except a median line and a narrower 
one next eye, usually a much smaller pair near the base behind these Pro- 
liotum greenish, or brownish with a few impressed fuscous spots in tlu_ 
middle of the anterior submargin Elytra greenish subhyalme, brownish 
subhyaline with greenish nervures, or entirely smoky brownish , ovipositor 
testaceous as seen from above Face pale yellow, arcs on front, sutures and 
a spot on middle of clypeus fuscous The upper pair of frontal arcs broad, 
spot-like, separated from each other by a line which is a continuation of the 
line on vertex, and from the spots on vertex by a line but little broader than 
the median one Male, vertex with the spots like female, but so large that 
they are only separated by narrow lines or are confluent and uniformly 
fuscous, darker than the eyes , pronotum brownish fuscous, shiny Elytra 
brownish or fuscous, the apical margin and rarely the claval areas milky. 
Front black with yellow margins and very short, yellow arcs, rest of face 
brownish, light on genae 

Genitalia female segment about half longer than penultimate, margins 
parallel, ovipositor very long and narrow, longer than in bicolor or obtutus , 
exceeding the pygofers by more than the length of the segment ; male valve 
right angled, the apex acute , plates roundmgly triangular, the apex round- 
ing, over twice os long as the valve, submargins with a few, stout, white spines 

Described from numerous specimens from Orizaba, V. C. Mex. 
collected in Feb. 1892. (H. Osborn ) 
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SPECIES NOT INCLUDED 
Athysanus acuminatum Bale 

This species is only known by the single,' faded, male type and 
while it without doubt belongs to the Subgenus Conomama its 
character could not be made out with sufficient certainty to war- 
rant including in the synopsis 
Athysanus ornatus Gill 

This species belongs to the genus Dnotura O and B. of which 
A gammai aides is the type 
Athysanus artnnisiae G and B 

Both the specific value and generic position of this species are 
still in doubt. It docs not belong to any of the groups enumer- 
ated above and probably should not be included m the genus at all. 
A thy man ns htiffiosus Ball 

This species was only doubtfully referred here in the original 
description and docs not fall leadily into any of the above groups. 
When more material can be studied it will probably be possible 
to refer it to another genus 


EXPLANATION OK PLVUih 
Plat* ifi 

Fir i J/Aiwimmi fngidtts Ball 

A. female, gtmtalii, t milt genitalia , d fntt , k «.idc \uw 

1 lie i AthuauM\t u//rmi< lihl 

a cl>trnii A female gtmUltn , r malt genitalia d fate 
Fig Alkwantts {Cotton urn \) Ulil 

a elytron A female , gt nitalui , t mail grnitaln 
tig 4 I th warms {( omo\anH\) svmpkot it aipac Ball 

a thtron, A female genitalia, d ftet 
Fig ^ \thy%anu* {Cohouinh t) at t ta\tafikylt Ball 

a tl>truii, A female genitalia , t mule genitalia 

PLATl 17 

Hr i 4 /Aimwnt comma Van I) 

a thtron A ftmalc genitalia , < malt, geuitalm , d face, A profile 
1 >g x a il>tiou, A female genitalia , c inale, genitalia of 4/Ayiauiii (CommcUmi) 
LotoM Osb and Ball 

I *K 3 A/MysaHH * {Com mt Uni) \f\vttlatu\ Van D 

a elytron A female, genitalia i male, gtmUlia , d face 
Fig 4 I/Avwnmi {Comms!h*\) oibot m Van Ti 

a elytron, A female, genitalia , c male, genitalia, d fate 
Fig i A ftmalc genitalia of Ath \ wMNt {Cohoumhu^) denial u \ Onh and Ball 


The figure* have been drawn by Mr Ball and Anfadied m ink by Mra Ball 
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A POSSIBLE CAUSE OF OSARS. 

Gvo H Coi«ton 

On the 20th of April, 1901, there fell in north-eastern Ohio an 
unusually heavy snow covering the ground to a depth of from 
twenty inches on a level to seven feet in drifts The snow came 
very rapidly and went very rapidly During the period of rapid 
melting strong currents of water flowed beneath the snow which 
in some cases earned along much sediment It was my good 
fortune to observe a point near the borders of a gently sloping 
plowed field where one of these streams, becoming clogged, rose 
to the surface and flowed for a short distance over the dense 
snow, spreading the abundant sediment, which it carried in a 
sinuous belt along its channel After a tune the stream deserted 
this surface channel and found a new one beneath the snow. As 
the snow melted the belt of sediment which had accumulated in 
the channel on its surface gradually settled, and when the snow 
had disappeared it rested upon the turf that bordered the plowed 
field as a uuuature osar 

Wliilc it is rightly assumed that the surface of the glacial ice- 
sheet was for the most part clean and free from earthy deposits, 
yet near its southern margin there may have been much sedimeut 
on its surface Streams of great force and volume, heavily laden 
with glacial detritus, flowed beneath the ice, and it is possible, 
and even probable, that the shifting of the melting ice, under- 
mined by the flowing waters, and the displacement of the loose 
material of the deep moraine as the ice reacted upon it, would 
occasionally clog the channels of these streams and compel them to 
find new ones In most cases the new courses would be beneath 
the ice as before, but it is reasonable to assume that sometimes 
the obstructed stream, like the nil in the snow- field described 
above, would rise through some crevasse and flow for a time over 
the surface of the ice Such a stream would have its rapids 
swept clean of sediment, and its stretches of deep and sluggish 
water in which would accumulate belts of sand and gravel. 
When the stream deserted its ice channel, as it surely would in 
time, these sinuous belts of sediment would he almost undisturbed 
upon the surface of the glacier, and they would be left finally, 
when the ice had disappeared, as ridges over the surface of the 
land, forming what glaaahsts call osars, or serpent kames 
Indeed, such surface accumulations would be far less likely to be 
disturbed and obliterated by subsequent changes than would 
those gravel belts which, in spite of the many difficulties involved, 
it has been assumed, might be formed beneath the ice by sub- 
glacial streams. 

Hiram College, Hiram, O. 
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SMUT INFECTION EXPERIMENTS 

W A Khl LbRMAN AND O F> JHNNTNCS 

Experiments were undertaken during the summer of 1901 to 
test the comparative susceptibility of maue (dent corn pop 
corn and sweet com) and sorghum (Saccharine sorghum Kafhr 
com and broom corn) to the same species of smut found on 
different hosts Both the sorghum seed smut (Cintracttasorghi) 
and the head smut (Cmtractia reihana) were used 
Three rows each of dent corn pop torn sweet corn Kaffir 
corn sorghum aud broom com were planted One row of each 
set of three was planted with untreated seed as a check row 
Another row of each set was phnted with seed rolled wet in sor 
ghum head smut (Cmtractia rciliaua) obtained from sorghum 
The remaining row of each set was planted with seed rolled in 
the same species of smut obtained from niai/e 

In the same manner Kaffir corn sorghum and broom corn were 
used being treated with the sorghum head smut (Cmtractia sorghi) 
grown on the two hosts sorghum and broom corn 

Thorough precautions were taken in treating the seed and 
interesting results were expected Unfortunately se\ere drouth 
and abundant chinch bugs blasted hopes and experiments alike 
Only one specimen of Cmtractia reihana was obtained namel> 
on pop corn So few stalks infected with Cmtractia sorghi were 
obtained that no conclusions can be drawn I xperitnents along 
these lines are now being carried on 111 the botanical greenhonse 
from which some satistactory results are being obtained and 
which will be leported later 

A few stalks of sorghum artificially infected two to three years 
ago and still growing continuously produce infected panicles 
An illustration of one of the specimens* planted January 1st 
1899 is here given This illustrates the fact that infection takes 
place through the seed first shown in 1891 * It also demon 
strates that the mycelium permeating throughout the entire 
phut is perennial or at least is coexistent 111 duration with the 
host the latter grown as an annual in our climate but when 
protected as has been the greenhouse specimen it may continue 
to live a long while 

The other experiments which are enumerated below relate to 
corn smut (Ustilago /eae) the primary object being to determine 
the effect of mutilation of the host upon the presalency of the 
smut Work of this kind has been reported by Hitchcock 1 
ClmtonJ and others 

* Keller a W A B illel K*i a F*p HUN 13 
t Bot Cm 899 

t HI Bxp Sta Bui 47 Matcl 1800 
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The corn selected for the experiment was growing on the Ohio 
State University farm and was in good healthy condition At 
the beginning of the experiment July 30 it averaged about six 
feet in height and was partly in tassel 

In order to keep the 
different parts of the 
experiment as distinctly 
separate as possible e\ ery 
twentieth row w as chosen 
and the slcoikI row west 
of this was taken as a 
chock row 

Aow A r 

hach stalk in this row 
(97 2 sulks m all) was 
mutilated on cist side 
but at no given height 
by being scraped with a 
piece of brtken hack saw 
blade lhe work wis 
done in late afternoon 
between 6 and S p w A 
fairly hea\y dew fol 
lowed 1 ut no ram for 
sc\ eral day s 

Results 1 ^ percent 
of the stalks were smut 
ted while the coriespond 
mg check row showed 
but ) 7 per cent affected 
The percentage of smut 
on the ear is compared 
to the total smut on the 
whole plant showed that 
of the total smut on the 
mutilated row only 29 2 
per cent was on the ear 
while the check row on 
the other hand showed 



Fr Sorghun 3 yearn old artlflc ally nfected 
thro gh the need 


32 9 per cent The dif 
ference w probably due 
to the fact that the ears 


were not developed sufficiently to be affected by the mutilation 


1 e the stalks were mutilated while the ears were not The 


position of the smut balls in relation to the wounds waa quite- 
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significant 34 2 per cent of the smut balls were either on or 
n tthm six inches of the wound but withm the next six inches 
'ibove and below the wound only 1 6 per cent were to be 
found 

how No 2 

Lach stalk (842 m all) was mutilated as 111 No 1 and then 
smut spores immediately brushed on or painted over the wound 
The smut used had been kept dry in a tight box since the fall 
of 1900 Ihe work was done aftci 5 1 M and was followed b> 
a good dew but no rain soon 

Results 11 5 per cent of these stalks were smutted against 
but 8 s per cent in the check The relatn e position of the smut 
111 this part of the experiment was however quite significant 
<5; S per cent of the diseased stalks were infected within six 
inches or upon the wound while 111 the next six inches above 
and below the wound only 175 per cent of the bolls wcie to be 
found 

Rot \ 

Each of these 806 stalks was painted at some place with spores 
as in No 2 but none were mutilated This was done in early 
evening and although followed by nc dew a fine 1111st fell the 
next morning 

Results 10 4 per cent of the stalks were smutted against a 
check of 8 6 per cent Also the percentage of smutted ears to 
t tal diseased stalk was again significant in the check row 20 9 
per cent while in the infected row it was but 16 6 per cent 

hen A 0 4 

This row was detasseled during the partly cloudy forenoon of 
August 3 

Results 1 1 5 per cent of the stalks were diseased against a 
check of 9 s per cent The percentage of the total diseased 
stalks having the ear as the affected part was 22 3 per cent 111 
this row and 28 6 per cent in the check row 

Stated v ery briefly the results ire m accord with those obtained 
at the Indiana and Illinois Experiment Stations in recent years 
At the stage of growth when the tassels are just appearing detas 
sclmg mutilation of the stalks lower down and the application 
of spores without wounding the stalk all cause an increase of 
smut and mutilation and the application of spores to the wound 
thus made results in a still larger per cent of smut 
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Following is a tabulation of the results obtained 


Number of row 

1 

H 

2 

n 

3 

X 

4 

X 

Total number of stalks 

972 

1,026 

842 

841 

806 

777 

737 

884 

Percentage of stalks smutted, 

15 

9 7 

” 5 

H 5 

10 4 

8 6 

n 5 

9 3 

Percentage ot diseased stalks 
having diseased ears 

29 2 

32 6 

18 6 

l8 1 

16 6 

20 9 

22 3 

28 6 

Percentage of smut above ear, 

7 5 

s 

ft 2 

» 3 

a 3 

7 5 

2 3 

7 J 

Percentage of smut below ear, 

63 3 

60 

73 2 

73 6 

75 

71 6 

75 3 

64 3 

Percentage of smut on or with- 
in six inches of wound . . . 

34 2 


*>9 » 


1 

1 



1 

Percentage of smut over six 
but less than twelve inches 
from wound 

f 3 6 


17 5 


1 



1 

i 

1 

l 

1 

1 


x check row 


TRAILING AND CREEPING PLANTS OF OHIO. 

AUCE DUVOLR 

Lines of demarcation between creeping forms and climbing 
forms and also between creeping forms and those that are nearly 
decumbent do not exist Creeping plants do not include those 
with special runners like the strawberry, or those with deep 
underground root-stalks like some lilies, or those forming mats 
like some of the spurges Under the term creeping plants are 
included such forms as are prostrate and spread as do the melons, 
or such as spread by the stems striking root as does the winter- 
green. 

There are about 42 creepers 111 Ohio Of these 8 are annuals, 
34 are perennials, 9 woody, 33 herbaceous, 26 native, and 16 
introduced. These are 

Ranunculus repens, herbaceous perennial front Europe 
Rubus hispidus, 

vil loans, woody plants 
D&hbarda repent, herbaceous perennial 
Potentilla canadensis, herbaceous perennial. 

Trifolium repent, herbaceous perennial 
Leapedeza repent, 

procumbent, herloceoui perennials 
Lathyrus marllunus, 
pal ustru*, 

myrtifolius, herbaceous perennials 
Vida hinuta, annual from Europe 
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Oxalis cormculata, introduced herbaceous perennial. 

Hydrocotyle umbel lata, 

amencana, herbaceous perennials 
Kpigaea re pens, woody 
Galthena procumbena, woody 
Arctostaphylus uva-ursi, woedy 
Chiogenes, hupidula, woody 
Oxycoccua ox y coccus, 

mucrocarpua, woody plants 
Lywmachia nummulana, herbaceous perennial 
Vinca minor, herbaceous perennial, Europe 
Convolvulus arvcnais, herbaceous perennial, Europe 
repens, herbaceous perennial 
Aiuga reptans, herbaceous perennial, Europe and Asia 
Glet hernia hcderacea, lie rbaceoua perennial, Europe 
Kickxia spuria, annual from Europe 
Gratiola aurea, herbaceous perennial. 

Veronica agrestis, annual from Europe 
officinalis 

serpylliloiia, herbaceous perennials 
Cymbalana cymbalana, herbaceous perennial, Europe 
Mitchella repens, herbaceous perennial 
Euonymus ooovatus, woody 

Myosotus pnlustns, herbaceous perennial, Europe 
Lippia lanctolata, herbaceous perennial 
Cucurbita pepo, 

maximu, annualb, introduced 
Citrullus citrullus, annual, Asia 
Cucum s melo, 

sativus, annuals, Asia 
New York City 

CORRECTED DESCRIPTION OF PHYLLOSTICTA ALCIDES 

Through some unaccountable mistake the description of this 
species was not given correctly on p 223 of the preceding No. 
of the Ohio Naturalist. It should have been as follows 

Phyllosticta alcides Ell. & Kellerm — Spots cinereous, 
epiyliyllous, subindefinite, 2-4 mm. Perithecia scattered on the 
spots, puuctifomi, 100-120 p diam , raising and puncturing the 
epidermis, soon perforated above Sporulesshort-fusoid or oblong, 
yellowish, 2 — 3-nucleate, 7-15 (mostly 7-10) x 3-3^ /* Found 
associated with Leptosphaena alcides Sacc , of which it is appar- 
ently the spevfeogomal stage 

MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall. March 3, 1902. 

The Club was called to order by the President and the minutes 
of the previous meeting were read and approved. The paper of 
the evening was by Mr Miller, who spoke of the work that is 
being done by the Division of Soil Physics, U. S. Department of 
Agriculture. 

F. J. Tylkr, Secretary . 
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GALLS AND INSECTS PRODUCING THEM. 

Melvillk Thurston Cook. 

Part i The Morphology of Eeaf Galls. 

The purpose of this study was to contribute to the knowledge 
of cellular activity of the plant under peculiar animal stimulus ; 
to compare the effects of the two sets of insect organs, mouth 
parts and ovipositors, and to throw additional light on the classi- 
fication. The statements made in this paper are based on a large 
number of collections The collection of stem galls was too 
incomplete to draw conclusions and is therefore reserved for a 
future paper. No attempt was made to follow the development 
of the galls but rather to make a comparison of the structure of 
the various forms of galls 

My paper was practically complete before I received the papers 
of H Fockeu. After receiving his paper I reviewed my own to 
determine wherein my results agreed with or varied from his 
conclusions Experiments such as are described by H. Fockeu 
to ascertain the cause of the gall formation were not attempted. 

Fockeu's studies were grouped according to the plants affected ; 
my own studies were grouped with reference to the insect pro- 
ducing the galls. 

METHODS. 

For the killing and fixing, several fluids were used, but the 
most successful were Chromo-acetic and Picric-alcohol. A num- 
ber of different stains were used, but Delafields-Haemotoxylota 
proved very satisfactory for most work. 

For the drawings a Bausch & Lomb microscope and camera 
lucida were used ; for the normal leaf, a i-inch ocular and a 
J-inch objective, and for the galls a i-inch ocular and a ^S-inch 
objective. Since it was unnecessary to make drawings of the 
entire galls, drawings were made from one or more parts to show 
the characteristic structure, and this part is indicated on the small 
diagrammatic drawings. Since the galls were so variable in size, 
it was practically impossible to make the diagrammatic drawings 
on a definite scale. 

GKNBRAL CLASSIFICATION. 

As a matter of convenience the following temporary classifica- 
tion, based on location of the galls was adopted for this and other 
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papers now m preparation A. Stem galls , B Leaf galls , 
C. Bud galls, a Terminal buds, b. Lateral buds ; D. Root galls. 

Leaf galls may in many cases be classed as bud galls if we con- 
sider that the egg in some orders of insects is deposited while the 
leaf is in the bud, but 111 the above classification the term applies 
to the developed gall, and the 1 bud gall’ applies to a distortion 
ot the entire bud 

1. Tnx Normal Leak Structure and Its Variations 
The normal leaf structure may be said to consist of a single layer 
of epidermis on the upper and lower surfaces of the leaf , next to 
the upper epidermis is the usually single layer of palisade or 
columnar cells, placed with their long axis at right angles to the 
surface of the leaf , between the palisade cells and the lower epi- 
dermis is the mesopliyll, made up of many layers of irregular 
cells, between which are the large air spaces connected with the 
outside by the stomata in the lower epidermis , running through 
the leaf are the fibro-vascular bundles noticable to the naked eye 
as the venation. 

Although the above may be said to be a description of a typical 
leaf, it must be kept m mind that leaves are subject to great 
variation and this must be taken into consideration 111 a discus- 
sion of the variation of the gall structure from the normal leaf 
The structure of the gall must be compared with the structure 
of the normal leaf of the plant on which the gall is found, not 
with the typical leaf. 

A brief study of the normal leaves of the plant will serve to 
emphasi7e the preceding points Iluorta ovaia (Mill ) Britton 
(Fig 1), Ultnits ameruana L (Fig 4), and Tilt a amencana L 
( Fig. 6 ) may be considered as typical and yet 111 themselves show* 
minor differences In Vitis vulptna L (Fig 3) the palisade is 
not so pronounced as in the preceding and the mesophyll is more 
compact. In Quercus alba L (Fig. 7) and in Acer sacchannum 
L. (Fig. 5) the palisade is typical, but the mcsophyll is very 
compact In Saltx cordata Muhl. (Fig. 2) the mesophyll while 
distinct from the palisade has assumed palisade characters. 

The differences in structure between the normal leaves of 
Huona ovaia (Fig. 1) and Saltx cotdaia (Fig. 2), members of two 
related families, are as great as those differences frequently found 
between a normal leaf and the galls occurring upon it, e. g., H. 
ovata (Fig, 1) and the simpler Phylloxera gplls (Figs. 16-20) 

2 Phytoftus Galls. This discussion is based not only on 
the four galls described below, but from observations of several 
others. However, the following will illustrate all the points 
observed 

The Phytoptus galls are small and may extend on either or 
both sides of the leaf. The outer surface of the galls show the 
normal epidermis and below this cells which are not palisade but 
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which ore elongated with the surface of the gall, i. e , the direc- 
tion of growth (Figs 8, 9, n). Projecting into the gall cavity 
are masses of irregular shaped cells ( Figs 8- 1 1 ). In young galls 
these cells show a nucleus, take the stain readily and show 
indications of maturity (Figs. 9, 11) Tnchomes are always 
found extending from the walls of the cavity (Figs. 8-1 1) of 
young galls, but disappear as the galls approach matunty. In 
these galls we evidently have a repeated puncturing of cells by 
the animal and an increased activity on the part of the plant in 
its effort to recover from the wound, the wound never being suf- 
ficient to cause the death of that part of the plant 

My results 011 the Phytoptus galls agree with those of H 
Fockeu, except in minor points 

3 The Apiiididak Gaj,i.s. In this family wc find the 
simplest form of galls discussed in this paper, of which Schizonc 
ura americana Riley (Fig 12) may be token as a type. In fact 
it is a mere curling of the leaf and not what is usually considered 
a gall According to E Perns it would be classed as a galloide. 
However, the structure is very similar to that of a typical gall of 
this family of insects and I see no reason why it should not be 
considered a true gall 

When compared with the normal leaf of U amencana E 
( Fig 4) the palisade cells are observed to have lost their identity 
and to have assumed mesophyll characters and the mesophyll has 
become more compact, both distortions being characteristic of 
true galls of this family ( Figs 13-21 ). 

In Colopha ulmicola Fitch (Fig 13 a b ) and Pemphigus ultni- 
fusus (Walsh.) Oestlund (Fig 14 a. b ) both of winch are also 
characteristic galls on the elm, we find practically the same 
structure as 111 S americana In both the outer (upper) epi- 
dermis is much elongated , the same being true of the inner 
(lower) epidermis of C ulmicola, but not in P. ulmi-fusus. The 
identity of the palisade cells is entirely lost, the cells now being 
slightly elongated parallel to the surface of the gall. The 
mesophyll cells are more compact than in S americana and far 
more compact than in a normal leaf (Fig. 4). 

A granular, dark brown, often black substance in the cells was 
characteristic of the elm and other galls of this group. This was 
probably tannin, and its presence seemed to depend on the host 
plant rather than on an insect producing the gall. 

The Hormaphxs hamamdis Fitch ( Fig. 15 a. b. ) on the 
Hamamelis virginiana I*, showed the same general structure as 
the preceding galls of this order, except that the epidermal cells 
were not so much elongated and in the inner (lower) epidermis 
the cells were much smaller and showed thicker walls, and the 
dark granular contents of certain cells was restricted to layers 
near the outer (upper) surface. 
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The Phylloxera galls Bhow considerable variation from each 
other. P. c. avenae Fitch, P. c. /altar Riley, and P. c. glohuli 
Walsh. (Figs x 6- 1 8 .) , of Hicoria ovata may be taken as forming 
a rather well defined group and as showing greatest resemblance 
to the preceding galls of this family. When compared with the 
normal leaf (Fig. i) of the host, H. ovata, they show a reduc- 
tion in size of tne epidermal cells, the palisade cells losing their 
identity, and the mesopbyll becoming very compact. Very little 
of the dark cell contents characteristic of the preceding galls of 
this family was present, the greatest amount being formed in 
P. c. avenae (Fig. 16) where it is restricted to the epidermis and 
to the cells just below it. The cells are even less elongated and 
more irregular than in the preceding galls In general it may be 
said that in this group the largest cells are midway between the 
two layers of the epidermis and gradually decrease as we approach 
the surfaces. This is especially true of P. c. globuli (Fig. 18). 

P c. spinosa Shimer (Fig. 19 a. b. ) is a very large gall occur- 
ring on leaf, petiole, or young, green twigs of Hicoria ovata and 
shows considerable variation from the preceding Two zones are 
very distinct , the outer is composed of large cells which do not 
take the stain readily, the inner rone of small cells stained very 
readily and show great activity. This may, however, have been 
due to the fact that my specimens of this gall were much younger 
thau of the preceding Phylloxera galls A long tube for the exit 
of the insect is formed. 

In P. c. depressa Shimer (Fig 20 a. b ) of H. ovata and P. 
vasialrtx Planchon (Fig. 21a hi) of Vitis vulpma we have still 
other and more marked variation. The cavity is much smaller, 
the walls much thicker than m the preceding, and a long tube, 
especially m P. c. depressa is formed for the exit of the insect. 
In both cases the size of the epidermal cells is much reduced when 
compared with the normal (Fig 1,3), the palisade cells have not 
so completely lost their identity as in the preceding and there 
appears to be a general elongation of the cells with their long 
axis perpendicular and not parallel to the surface of the gall 
A small but definite, deeply staining zone of cells surrounds the 
cavity in P. c. depressa. Many cells show dark contents similar 
to that found m the galls on Ulmus and Hamamelis (Fig. 12-15) 

P. vastatrix shows a comparatively large number of tnchomes, 
especially near the opening, but this is probably a characteristic 
of the host plant rather than of the gall. 

The presence of the two well defined zones, which may be con- 
sidered protective and nutritive in P. c. spinosa and P. c. de- 
pressa, wow a very marked resemblance to the Cynipidae galls 
(Figs. 25-30). 

It may be that all young galls show this arrangement into two 
or three zones. 
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In P. c. depressa (Fig 20) and in P. vastatrix (Fig 21) the 
small larval chamber and general arrangement of the cells is very 
similar to the leaf galls produced by Cecidomyia verrucola (Fig. 2.) 

4 The Cecidomyia Galls This group of galls shows con- 
siderable variation C. gledttsiae O S (Fig. 22 a. b c. d ) of 
Gleditschia triacanthos may be taken as a type of one of the 
simplest. In this the margins of the leaflets are in contact so as 
to form a more or less sperical body. To the naked eye it pre- 
sents no other distortion. Under the microscope the cells show 
an elongation from midrib to margin, 7. parallel to the surface 
of the gall except near the margin, where they are irregular 

C. qucreus-pifulae Walsh (Fig 23 a. b. ) shows a more highly 
developed gall structure. The epidermal layers are made up of 
smallci cells than the normal leaf The mesopliyll has lost its 
identity and assumed the palisade structure, the long axis being 
perpendicular to the surface of the gall The larval chamber is 
large and rather irregular and indefinite, and resembles a large 
inter-cellular space. 

C varucola O. S. (Fig 24 a b ) on Tilia amencana shows a 
much higher complexity than either of the preceding. The epi- 
dermis is made up of small cubical cells The differentiation into 
palisade and mesophyll is entirely lost, the cells are very irregu- 
lar, but show a tendency to elongation at right angles to the 
surface of the gall The larval chamber is small and well defined 

C q -pilulae (Fig 23) and C verrucola (Fig 24), especially 
the latter show a striking resemblance to the more highly devel- 
oped Phylloxera galls such as P c.-depres*sa (Fig. 20) and P. 
vastatrix (Fig 21) 

5 The Cynipidak Galls This family presents the most 
striking series of evolutionary development of any family studied 
and is also apparently the most highly developed. 

The general characters presented by these galls are small, 
cubical epidermal cells ; loss of differentiation between palisade 
and mesophyll cells, all having assumed an irregular character , 
a differentiation into two well defined zones of cells, the outer 
made up of large, non-staining cells, the inner made up of smaller, 
deeply staining cells and surrounding the larval chamber. 

Fockeu divides these into four zones, which he designates as 
follows . 1 Epidermis ; 2 Parenchyma , 3. Protective , 4 
Nutritive ( 11 Masse alimentaire ") These four zones may be 
easily traced in most of our American forms, but in some they 
show very indistinctly 

Neuroterus irregularis O. S. (Fig. 25 a. b.) is a small, fleshy, 
solid, irregular gall projecting from both sides of the leaf. It is 
covered with dense growth of tnchomes and contains several 
larval chambers. In structure it does not correspond to the pre- 
ceding description, as well as the galls described in the latter part 
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of this paper. The parenchyma is divided into two very distinct 
zones, the larval chamber occupying the lower part of the inner 
zone The inner zone cells have much thinner walls than those 
of the outer cells. Surrounding the larval chamber is a zone of 
cells which stain very deeply and probably furnish nourishment 
to the larva. The epidermal cells are small. 

Calhrhyth tumifica O. S. (Fig 26 a b.) is a small, fleshy, solid 
gall projecting on both sides of the leaf and resembles N. irregu- 
lars (Fig. 25), except that it is a little larger, does not have so 
many larval chambers and is smooth. It presents the simplest 
characters studied, showing the characteristic small, more or less- 
cubical epithelial cells, the lack of differentiation into palisade 
and mesophyll, and the t*o zones. The outer zone is very thick 
and is in contact with the inner /one The inner zone is narrow 
and lies near the large larval chamber At the point of union of 
the two zones the cells arc very small The outer zone can be 
readily subdivided into epidermis and parenchyma, but the inner 
roue cannot be subdivided into two sub-zones unless we consider 
the layer of small cells as the protective sub-zone. However, 
this sub-zone of small cells does not possess the sclerenchyma 
character described by Fockeu for the Cynipidae galls 

flolcaspts ceniricola O S. (Fig. 27 a b c ) is a large, spherical 
gall projecting both above and below the leaf In this we have 
the two zones, but each retaining the characters previously 
described , the cells of the inner zone, however, being smaller 
than in C. tumifica The epidermal cells have thicker walls than 
in any other Cynipidae gall examined. The two zones are con- 
nected by fibro-vascular bundles In this the four zones of 
Fockeu are quite well defined The outer zone forming the very 
distinct epidermis and parenchyma , the inner zone showing a 
fairly well defined protective and nutritive part. 

Amthiholips inants O S (Fig. 28 a. b ) shows a very striking 
resemblance to H centricola (Fig. 27), except that it is much 
larger The epidermal cells do not have such thick walls os in 
H. ccntncola and are much longer and narrower The inner zone 
is readily subdivided into the protective and nutritive sub-zones 
described by Fockeu. The inner or nutritive sub-zone is made 
up of thin-walled cells with prominent nuclei, the outer or pro- 
tective sub-zone of sclerenchyma cells. The connection between 
the two main zones is by means of fibro-vascular bundles, the 
same as in H. centricola 

Dryophanta palustris 0 S. (Fig. 29 a. b. c.) presents a condi- 
tion very similar to the two preceding galls, H. centricola (Fig. 
27 ) and A. inams (Fig. 28) , except that the fibro-vascular bundle 
connection between the two zones is not present ; the inner zone 
containing the larva forms a sphere which is free m the large 
chamber formed by the outer zone. 
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The inner zone shows a marked resemblance to H. centricola 
(Fig. 27). The subdivision into protective and nutritive parts in 
my specimens was not like the characteristic zones described by 
Fockeu ; the inner cells were apparently much thicker walled and 
more indefinite. However, I believe that younger galls would 
have shown the typical characters, The outer zone is thicker 
than in either H centricola (Fig 27) or A inanis (Fig 28), but 
not so thick as in C. tumifica (Fig. 26) It can be readily sub- 
divided into epidermis and parenchyma and it also shows a fairly 
well defined endodermis, and in that respect differs from either 
H centricola or A. inanis. 

Calhrhytis papillatus O S. (Fig 30 a b. c.), which is similar 
to the preceding Cympidae galls, but shows considerable varia- 
tion from them. It is smaller than any of the preceding and is 
embedded in the leaf very similar to C tumifica (Fig. 26) The 
two zones are separated, the outer being similar to A. inanis 
(Fig. 28), the inner zone surrounding two or three larval cham- 
bers instead of one. Next to the larva the cells are very large 
and thin and may be considered nutritive , outside these we have 
well defined parenchyma or protective cells, and outside these we 
have two or three layers of cells well filled with protoplasm The 
connection between the outer and inner zones is by single elon- 
gated cells, which are very nch in protoplasm 

The evolutionary development of the preceding Cympidae galls 
is evident. All show the two well defined zones, the outer non- 
staiuing made up of epidermis and parenchyma and the inner 
which takes the stain readily and is made up of two subdivisions, 
protective (or sclerenchyma cells) and nutritive (or parenchyma 
cells) I11 C tumifica (Fig 26) we have the two /ones in con- 
tact , m H centricola ( Fig 27) and in A uiaui3 (Fig. 28) we 
have a separation of the two zones which are now connected by 
fibro-vascular bundles , in C papillatus {Fig 30) the two zones 
are connected by long, undivided cells ; in D. palustris (Fig 29) 
we have a complete separation of the two zones 

With the exception of N irregularis (Fig 25) and C tumifica 
(Fig. 26) they all show a division into four zones as described by 
Fockeu However, Fockeu does not describe a separation 
between the parenchyma and protective zones which is so charac- 
teristic of some of our American galls I am inclined to consider 
our American Cympidae galls as having reached a higher stage 
of development than the European forms. 

The larva in all spedes evidently draws its nourishment directly 
from the inner zone. In H centricola (Fig 27) and A. inanis 
(Fig 28) the inner zone evidently gets its nourishment through 
the fibro-vascular bundles ; in C papillatus (Fig. 30) the supply 
of nourishment comes through the long filamentous cells ; in 
D. palustris (Fig. 29) it is probable that the larva is far advanced 
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in its development before the separation of the two zones and the 
nourishment remaining in the inner zone at the time of the separ- 
ation is sufficient to complete its development 

Adler and Stratton after describing similar modifications in the 
European Cympidae galls, say* “Besides these histological 
differences, the outward characters are also of varying complex- 
ity , each infinitesimal improvement, which has been of service 
as a protection against parasites, or has been successful m secur- 
ing natural conditions favorable to the life and growth of the 
larva, has been preserved, and has formed the starting point of 
further beneficial variation It is always that larva which has 
been able to induce successful morphological abnormalition, which 
is reproduced to continue the race ; the unsuccessful perish. The 
ruling force is natural selection , it is impossible that intelligence 
or memory can be of any use in guidiug the Cynipidae , no 
Cynips ever sees its young, and none ever pricks a bud the sec- 
ond season, or lives to know the results that follow the act 
Natural selection alone has preserved an impulse which is released 
by seasonally recurring feelings, sights, or smells,* and by the 
simultaneus ripening of the eggs within the fly These set the 
whole physiological apparatus m motion, and secure the insertion 
of eggs at the right time and in the right place The number of 
eggs is instinctively proportionate to the space suitable for ovipo- 
sition, to the size of the fully grown galls, and to the food sup- 
plies available for their nutrition/ 1 

conclusions 

1. Galls may be classified into two general groups, viz., those 
produced by mouth parts and those produced by ovsposition. 
Those produced by oviposition may be considered the more highly 
developed. 

a. The family Cynipidae shows by far the highest develop- 
ment of gall structures. 

3 The morphological character of the gall depends upon the 
genus of the insect producing it rather than upon the plant on 
which it is produced ; / e , galls produced by insects of a partic- 
ular genus show great similarity of structure even though on 
plants widely separated ; while galls on a particular genus of 
plants and produced by insects of different genera show great 
differences This seems to indicate that the stimulus of a partic- 
ular genus of insect is given to a particular part of the host plant 
or is of a peculiar kind, characteristic of that genus However, 
if the stimulus of two different genera of insects be applied to the 
same part of the plant the results may be similar. (See Part II. ) 

4. Within each family we find certain morphological resem- 
blances , e. g , Aphididae. 


WeUnumn, Bm>Bon Heredity, Vol 1, p 9$ 
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5. The families show parallel lines of development from a low 
form of Rail structure up to a high form e. g , Aphididae aud 
Cympidae 

6. I am inclined to believe that the modification of the plant 
tissue is purely mechanical The loss of differentiation between 
palisade and mesophyll and the closing up of the intercellular 
spaces would be a natural result of rapid cell division. The 
elongation of cells in certain directions would be a natural result 
of mechanical tension arising from rapid growth. In the family 
Aphididae where the gall is primarily a folding of the leaf the 
elongation of the cells is parallel with the surface of the gall. Iu 
those galls where the formation is a thickening of the leaf the 
long axis of the cells is perpendicular to surface of the formation 

7 The presence of at least two zones, of which the inner may 
be considered nutritive, is very common. 

8 The formation of the gall is probably an effort on the part 
of the plant to protect itself from an injury which is not sufficient 
to cause death Both Adler and Fockeu consider that after the 
first stages of formation the gall becomes an independent organ- 
ism growing upon the host plant 

9 Tnchomes are far more prominent in galls produced by 
mouth parts than m those produced by oviposition 

10. It appears from these studies that the histological charac- 
ters of the gall will prove very important m determining the 
characters of the species 

Part II Apical Bun Galls 

In my third conclusion 111 the preceding paper I have expressed 
a belief that galls produced by the same genus of insects show a 
decided resemblance even though produced on widely different 
plants. Furthermore, this similarity seemed to be due to the par- 
ticular part of the host plant to which the stimulus was applied. 

The following study of the apical bud galls seem to indicate 
that when corresponding parts of different plants are stimulated 
by insects of different genera that the galls produced have char- 
acters in common 

The gall produced by Cecidotnyia soltdaginis Lw (Fig 31) is 
merely a large bunch of leaves at the end of the stem of Solidago 
The cone-shaped gall of Ceadomy ta saheis-strobiloidtsO S. (Fig 32) 
at the tip of the twigs of Sahx is a bunch of leaves reduced m 
sire and so compactly arranged as to produce the peculiar cone 
effect A further examination of these two galls shows that the 
tips of the stems are enlarged and that the larval chamber is 111 
the apex. 

A superficial examination of the gall of Callirhytts davula Fitch 
(Fig* 33 a. b c. d.) shows no resemblance to the preceding galls- 
except in location at the tip of the stem. The gall is apparently- 
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a mere enlargement of the tip of the stem, and containing one or 
more larval chambers. Examination of section under a compound 
microscope, however, reveals a condition similar to that described 
for C. solidagims and C s -strobiloides. Each larval chamber is 
in reality the apex of a bud. The young leaves of the bud are 
closely applied to each other and their structure unaffected by the 
insect. As the gall developes the leaves do not unfold but assume 
n corky texture and in the fully mature gall their identity is 
almost lost. 

It is very evident that the larval chamber occupies a correspond- 
ing position in each of these galls The insect prevents the 
elongation of the stem, thus causing the leaves of the apical 
bud to be bunched and reduced in sue. The fact that the leaves 
of the Sohdago reach the greatest development and those of 
the Quercus the least development is probably due to the char- 
acter of the plants. Of these three plants the growth of the 
Solidago is the most rapid while that of the Quercus is the slow- 
est. In Solidago the rapid growth may be sufficient to overcome 
the injury and cause the bunch of leaves , m the Salix where the 
growth is not so rapid the leaves are smaller and more compact , 
in the Quercus where the growth is slowest the bud never opens 
but becomes corky and the leaves gradually lose their identity 

This work was pursued during the year 1901-2 in the Zoolog- 
ical Laboratory 01 the Ohio State University under the direction 
of Professor Herbert Osborn to whom I am indebted for many 
valuable suggestions 
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EXPLANATION Ot PLATES 


In making the drawings a Bausch and Lomb microscope and 
camera lucida were used Figs 1 7 were made with 1 inch ocular 
and i-*5 inch objective The diagrams of the galls were not made 
upon a definite scale All other drawings were made with 1 inch 
ocular and inch objective 


Abbreviations e —epidermis 
end — endodermis 

f — fil ro vascular bundle 
1 c — larval chamber 

1 Cross section of leaf of Hicona ovata 

2 Sal ix cordate 


nu — nutritive zone 
o e — outer epidertma 
p — prqjtfctive aone 
pa —parenchyma 


3 

4 
s 
6 

9 « 

10 a 

11 a 

12 

n 

14 

15 

16 

17 

18 

19 

20 
21 
22 
>3 

24 

25 
2 

27 

28 

29 

30 

31 

32 

33 


Vitw vulpim 
tlmua amen can a 
Acer sacchannum 
Tilia atnenumn 
yuercus alba 

Phytoptus ulmi on Ulmus amencana 

abnormu on l ilia amencana 
quadnpes on Acer bacchannum 
icencola 


Schizoncura amencana on I lmna amencana 


Colopha ulmtcola on Llraua amencana 
Pemphigus ulmi fuius on Ulmus amencana 
Honoapnis Hamamelis on Hamamelia Virginian a 
] bylloxera car) a avena on Hicona ovata 


c 1 


fallax 
global 1 
spinosa 
depreasa 

vaatatnx on Vitis vulpina 
Cecidomyia gleditaiae on Gleditschia tnacantiios 
pilulae on yuercus alba 
verruiola on Till a amencana 
Neuroterua inregulans on yuercua macrocarpa 
Callirhytia tuminca alba 

c Holcaatni centncola palustna 

Amphibolipe mania rubra 

c Drvophanta palustna palustna 

c Callirhytia papillatua ap 

Longitudinal section of Cecidomyia Sohdagmis on Solidago 

aalicia-atrobiloidea on Sohx cordata 

Callirhytia davula on Quercua alba 
a Longitudinal section 
b Croaa section 
c of leaf from b 

d of larval chamber from b 


Note — P vaatatnx was also collected on V bicolor C pilulae was also 
collected on Q rubra and Q palustna 
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FURTHER ADDITIONS TO THE CATALOGUE OF 
OHIO PLANTS 

W A Krilerman and F J f \ i.kh 

The species named below have not been reported before for the 
Ohio Flora The first collector and locality are giveu for each 
species and a serial number prefixed to show the position of each 
in the Fourth State Catalogue The Third Annual Supplement 
to the State Catalogue is issued simultaneously with the following 
list and contains a list of species reported since the second Supple- 
ment was published An alphabetical list ot all species reported 
since the publication ot the Fourth State Catalogue is also in- 
cluded therein Copies of the Supplement will be sent gratis to 
those requesting the same 

66 a Selaginella apuu (L ) Spring Creeping Selaginella Ferry, Lake 
Co Otto Hacker. 

68 a Pinus echinata Mill Yellow Pine Spruce Pine Auglaize Co 
A Wetzstein 

84 a. Potamogeton heterophyllua mynophyllua (Robbins) Morong. 

Many-leaf Pond weed Stark Co W A & K F Kellerman. 

235 a Poa nemoralu L Wood Spear-grass Lake Co Otto Hacker. 

680 0 Hum ulus japomcus Sieb & Zucc Japan Hop. Escaped To- 
ledo, Lucas Co F H. Burglehaus. 

715 a. Polygonum punctatum robustior Small. Water Smartweed. 
Painesville, Lake Co. Otto Hacker 

7710 Sllene antirrhiua dinmcata Robinson. Spreading Catch fly. 
Gallia Co W A KeUerman. 
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80341. Scleronthu* annuus L Knawell Gennan Knotgrass. Paines- 
vi lie, Lake Co. Otto Hacker 

887 a Lepidiom draba L Hoary Cress Lucas Co P. H Burglehaus 
89841. Bnsnca oleracea L Cabbage Preble Co W. A Kellerman 
965 a Ribe* uva-cnspa L Garden Gooseberry Escaped. I ronton, 
Lawrence Co and Columbus, Franklin Co W. C Werner 
988 a Rubua canadensis L (R milltpaughli Bntt ) Millspaugh's Black- 
berry Ash Cave, Hocking Co W A and K. P Kellerman 

1014 a. Agnmonia pumtla Mubl Small Fruit Agrimony Huron Co 

Otto K Jennings 

1015 a Agnmonia bnttoniana Bick Britton's Agnmony Farmer's Sta- 

tion, Clinton Co CP Ingold 

ioaaa Rosa mtida Willd Northeastern Rose Palnesville, Lake Co 
Otto Hacker 

ioa5 a Rosa gallica L French Rose Escaped Painesville, Lake Co 
Otto Hacker 

1148a Linnm perenne L Perennial Flax Painesville, Lake Co Otto 
Hacker 

11536 Mercunalis annua L Mercury Plant Painesville, Lake Co 
Otto Hacker 

ia6oa Viola palmata sorona (Willd ) Poll Bowling Green, Wood Co 
W A Kellerman 

1263a Viola emargmata (Nutt ) LeConte Painesville. Lake Co Otto 
Hacker 

1344a Chaerophylluni procuinbens short 11 T & G Short’s Chervil. 

Clermont and Butler Counties J F James , Hamilton Co 
C J Herrick 

1431a Gentiana flavida A Gr Yellow Gentian Lucas Co F H 
Burglehaus 

1561 a Monarda mollis L Canesccnt Wild Bergamot Erie Co W A 
Kellerman and F J Tyler , Cuyahoga Co JR Watson 
1633 a Veronica chamaedrls L Germander Speedwell Painesville, 

Lake Co Otto Hacker 

1756 c. Hypochaens radicata L Long rooted Cat's Ear Painesville, 

Lake Co Otto Hacker 

1825 0 Solid ago erecta Pursh. Slender Goldenrod Asli Cave and Gnod- 
bopetp , Hocking Co , Pomeroy, Meigs Co W A Kellerman 
1926a Crassuid eltgans (Jacq ) Kuutre (Zinnia elegans Jacq ) Zinnia 
Escaped Gallia Co W A Kellerman 
Galmsogaparviflorahispida DC. Hispid Gal msoga Painesville, 
Lake Co Otto Hadcer 


1973 ® 
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THE SUMMER BIRDS OF LAKE ERIE’S ISLANDS. 

L\ nd9 Jones 

During the year several places 111 the state were visited 111 the 
interest of the ' Revised Catalog ’ The first in April, to McCon- 
nelsville in Morgan county , a second to Medina, in Medina 
county , and a third to the islands of Lake Erie, not to mention 
seveial minor trips It is of the third of these principal trips that 
I wish to speak, because it was planned with special reference to 
work on the ‘ Revised Catalog,' and was of more value as deter- 
mining the northern range of several sp.cies whose summer homes 
are supposed to lie much farther south 

This field work was planned 111 conjunction with Rev W. L 
Dawson, of this city, with whom the best of my ornithological 
work has been done A kindred spirit with whom such work 
becomes recreation of the most satisfactory kind. 

Family, church and college duties prevented an earlier start than 
the 5th day of August True, that was pretty late to study the 
summer birds, many of which must be 111 the annual molt, but, as 
it proved, there were but few from farther north, and those among 
the water birds We were most concerned about the land birds 
which regularly breed upon these islands 

The lauding on Middle Bass at six on the evening of the <5th 
left little time for study of the birds before going into camp The 
best part of the next morning was given to a study of the birds 
swarming on the mud flats of the lagoon back of the large wine 
cellars. Such a company of swamp loving birds as here greeted 
us it has never been my privilege to see elsewhere. Of the 15 
species recorded the Least and Senupalmated Sandpipers, Setni- 
palmatcd Plovers and King Rails were the most interesting Of 
the 42 species recorded for this island, there was nothing else of 
any special interest 

A row boat proved the only available conveyance, and with the 
light airs usually prevailing, was very satisfactory Twice the 
seas ran high, but that served only to add zest to our outing 

A day spent on North Bass yielded little of interest among the 
34 recorded species, except a Carolina Wren, in the hedge by the 
church, and a pair of hoary old Bold Eagles spooning in their 
nest near the west side No Yellow Warblers were seen north of 
this island. 

The island commonly known as Big Chicken— the most south- 
erly of the group of the Hen and Chickens— proved second only 
in interest of all the islands visited Apparently formed by the 
stones pushed up by the ice during late winter, it stands 15 or 20 
feet dear of the water, the loose stones thrown into windrows by 
ice and waves. Two fair sized trees and a bed of nettles are the 
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oul> land vegetation. A small fish-house stands under the larger 
tree, and seems to furnish a shelter for the terns during violent 
storms Here we found only Common and Black Terns and Spot- 
ted Sandpipers and a single Bronzed Cackle No doubt the sand- 
pipers had reared their >oung here Ot the terns we estimated 
the Black at 20 and the Common at 2000 individuals, many of the 
latter young ot the yeai A careful count of the nests and eggs 
and squabs resulted as follows Nests with eggs 232, without 
eggs 94 ; eggs 370 , squabs 26 f very young 25 Of the eggs by 
far the larger proportion were cracked and dry Perhaps a quar- 
ter of them were pipped or almost ready to hatch A few were 
rotten without being dry 

The Cluck island lies about a quarter of a mile a little east of 
due nonh from Big Chicken It is a narrow rock reef, which the 
waves would easily wash over 111 storms were there water of more 
than a foot in depth within several roils of it Smart weeds 
(Polygonum) grow 111 abundance along its eastern side Here 
we saw some 1500 Common and *500 Black Terns, 20 Amencan 
Herring Gulls, which were knee deep 111 the water on the 1101th 
west extending reef, two Black Ducks and two Spotted Sandpipers 
Fifty-one nests of the Common Tern were counted here, with the 
proportion of eggs and young as on Big Chicken 

It the first island be called Big Chicken, and the smallest one 
Chick, why not call the middle sized one just Chicken 7 Am way 
it is another rock reef with relatively little drift rock an> where 
upon it It lies well above storm waves because the water 
about it is so shallow There is an abundant growth of smart 
weed, even to the water’s edge, with a bunch of willows, each of 
which is about 6 inches in diameter, besides a considerable growth 
of smaller willows along the north side, The back-bone of this 
reef is without any sort of vegetation. Here the Common and Black 
Terns, the same two Black Ducks, and three Spotted Sandpipers 
greeted our arrival. There were 7 1 nests of the Common Tern 
on this rock. The Black Terns numbered about 200 individuals, 
and the Common perhaps 1700. The Black Terns were clearly 
not breeding on any of these islands, nor were the American Her- 
ring Gulls. The heat upon the rocks was so excessive that it 
seemed extremely doubtful if any of the very young terns could 
survive. The nests were fairly well made of r grass and drift ma- 
terial, but were exposed to the weather. I noticed one nest which 
was nothing but a dry fish. 

We were a little surprised to find Red-winged Blackbirds and 
Bronzed Grackles evidently breeding on the high and dry Hen 
island. Here, too, the House Wren had found a domicil. The 
seven acres of this loam-covered rock are covered by a considera- 
ble growth of hackberry trees, with a few rock maples interspersed, 
and a liberal fringe of willows. A fine peach orchard is an acqui- 
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sition. Also a few plum trees The club and dwelling house 
have driven the gulls and terns away. 

The row to North Harbor m the gloaming discovered to us 
converging lines ot Purple Martins. A near approach to the 
island revealed the point of convergence to be the largest tree on 
the island, at its southernmost point It was not possible to even 
estimate approximately the numbers forming this roost, but the 
tree was clearly well filled There must have been 2000 birds 
among its branches We thought we had heard and seen terns be- 
fore Camp had to be pitched right in the midst of them Here 
we had the first sight of terns roosting perched upon the trees. 
They were a little awkward in getting settled, but seemed per- 
fectly at home once the wings were safely folded 

The dense growth of trees and brush, over the largest part of 
the island, made a count of the nests impossible It is safe to say, 
however, that the population exceeded all that we had thus far 
setn Here, too, we found nests and diy eggs of Red-winged 
Blackbirds and Bron/ed Crackles Here, on this most northern 
outlier of the group, were Wood Pewee, Kingbird, Cedar Wax- 
wing, Goldfinch, and even Carolina Wren, and a probable Red- 
e>ed Vireo On the sunny eastern side we saw the most very 
young terns, and several well fed black snakes The birds and 
snakes seemed to be the only land vertebrates 

The island itself is interesting, and but for the terns would be 
a delightful place to spend the summer months were it not so far 
fmm any base of supplies Where the rocks are exposed they 
are deeply furrowed by glacial scratches. 

A few hours spent on East Sister island was fruitful in the dis- 
covery of species not seen hitherto Here, again, were the Caro- 
lina Wrens and the others seen on North Harbor, and besides 
them the Cardinal, the Marsh Hawk, Crow, Indigo Bunting, Song 
Sparrow, Yellow-billed Cuckoo, Redstart and Robin East Sister 
is au Island so large in extent and so varied in physical features 
and vegetation that one is not surprised to find a large and varied 
bird population. Of course these six islands the Hen and three 
Chickens, ^orth Harbor and East Sister, do not belong to Ohio, 
being in the Canadian possessions, but they lie so directly in con- 
tinuation with the Bass group that a study of their population is 
necessary to understand fully the more southern islands. 

This brief study of this really large group of islands proved 
what I had every reason to expect, that it is by this route that 
many of oar migratory species reach Canada. It forms a natural 
highway for the birds of weaker wing who wander westward along 
the shore of the lake to find here an easy crossing place. And it 
is this stream of migration whose strong current sweeps along 
with it such usually southern species as the Cardinal and Carolina 
Wren until they find congenial quarters upon the islands well to 
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the north where the rigor of winter and the heat of bummer are 
both alike tempered by the surrounding lake. 

The islands visited were Middle and North Bas9 f Sugar, the 
Hen aud three chickens, North Harbor, Hast Sister— nine in all 
Fifty-eight species were recorded for the whole archipelago, 42 of 
which were found on Middle Bass Of these 58 species there 
were possibly six which were from further north, having already 
started on their southward journey 

During the spring migrations this chain of islands should be a 
Mecca for the bird student There can be but little doubt that it 
is the highway for many rare species 

Oberlin, Ohio 


A NEW PHENACOCCUS ON PLATANUS OCCIDEN- 
TALS. 

J G Sanders 

Phcnmomts (/Utoudabhs) osbomi , tt sfi - Female (adult) n a to 2 ^tmn 
in length, and 1 to i^mra in breadth, lb flesh-colored and covered with a 
alight, white powdery secretion There are seventeen very ahort, inconspic- 
uous, lateral filaments on each side Although the filament** arc bhort, spin- 
nerets and numerous hairs are Mattered over the surface of the body, being 
especially numerous in the cephalic region On the anterior ventral margins 
of the second and third segment, are two large spiracles The anal lobes, 
bear each, two long hairs and three short ones, besides the spines The large, 
retracted anal nng bears the customary six long hairs, and is conspicuously 
dotted The eyes are prominent, though not large The antennae are eight 
jointed, the eighth joint, in many specimens, having a tendency to divide. 
The formula is as follows . 8, 3, 2 (4, 5,) 1 (6, 7) The legs are well devel- 
oped and darker in color than the body , the tibia being nearly three tunes 
the length of the tarsi, and bearing a pair of strong spines on the distal end 
Numerous hairs are borne by the tarsi but no noticeable digitules A pair of 
knobbed digitules is borne by the long single-toothed claws. 

The eggs are long elliptical, golden-brown, rather firm, measuring 3mm. 
x 15mm 

Male (adult) is an active, well-constructed insect , the thorax constituting 
one-half the length of the individual Measurements From tip of head to 
tip of abdomen, .85mm. , wing expanse, 2.8mm From tip of head to tip 
of folded wings along dorso-median line, 1 5mm , length of wing, 1 25mm , 
width of wing, 55mm , length of balancers, .ixnm. Caudal filaments, two 
about 1 25mm , and two about imm in length Front legs , femur 25mm , 
tibia .35mm , tarsus, .12mm., claw .03mm in length. Hind legs, femur 
,3mm., tibia .4mm , tarsus .13mm , claw 03mm in length Antennae are 
imm, in length, the joints measuring , ist, 45tnmm., 2nd 6o, 3rd, 160, 4th, 
iJQi 5th, 135, 6th, iso, 7th, 96, 8th, 75, 9th, 63, 10th, 90. Formula : 3, 4, 5 . 
6, 7, 10,8(9, 2,) 1. 
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Color Head, dark reddish-brown , eyes, blockish ; thorax, reddish-brown 
except dark, chitinous parts ; abdomen light-brown tinged with yellow. An- 
tennae, reddish-brown , legs, brown to olivaceous with dark-brown tarsi 
Caudal filaments, white , wings, seuu- transparent with iridescent rose-tint in 
strong light Balancers, darker, slightly chitinous on costal margin, bearing 
one long, hooked daw which fits into a pocket m the wing 

Although the head is very small and much reduced, and bears four reddish 
ocelli, the thorax is very large and well developed and bears a black, ahiold- 
sliaped chitinous plate on theineso-scutum, from which three dark, chitinous 
bands extend to the anterior margin of the thorax 

The legs are long and hair> for their eutire length , the tibia bear a pair 
of strong spines on their distal extremity , the tarsi are armed with numerous 
spines , the claws are long and curved, and bear a sharp denticle on the ven- 
tral margin, near the tip. Two knobbed digitules arc present, extending 
be>ond the tip of Die daw 



Fig 1 - Adult male Fig a— Balancer with hook fitting into pocket in 
wing Fig 3 — Posterior tarsus of male Fig 4— Adult female Fig 5— Pos- 
terior tarsus of female Fig 6 — Lateral lobe of abdominal extremity of 
female Fig 7a— Left autenna of female Fig 76 Right antenna of female 


The males were found emerging from the pupa-cas.es from 
April 13 to 18 , and taking wing readily 

The females were found, during the winter, under loose bark 
on the trunks and larger limbs of Piatanus occidental™ on the 
campus of Ohio State University at Columbus Not abundant. 

A Chalcid parasite was reared from specimens collected in Feb- 
ruary. 

The above description and drawings were submitted to Prof. 
T. D A Cockerell, to whom the author is greatly indebted for 
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his expert opinion and \ aluahle suggestions Prof Cockerell says, 
11 It appears to be a perfectly good species, ” and adds, 4 ‘ There is 
a Phcnaeoceus platani on Platanus in Europe This differs from 
your insect as follows (i) It (female) is larger, nearly 4mm 
long (2) It has a dorsal band. (3) It has the second antennal 
joint longer than the third (which is also the case in P helianlhi, 
P , solenopsi v, P wilmattae , etc 

“ Phenacoccus pucar has the «*ame sire as jour species, hut it 
also has the long second joint , its color is orange or pink, and 
the male is pink or flesh color, with the apodema and seutcllmn 
red It lives on Abus in Austria M 


SOME ADDITIONS AND CORRECTIONS TO THE LIST OF LAND 

AND FRESH WATER MOLLUSCA OF TUSCARAWAS CO . OHIO * 

I)r V Stbrki 

After 53 add Conulus chersmus Old Common It seems 
to be distinct from fulvus 

64 is Linmaea kirtlandiaua Lea, near riflexa Sa> 

After 66 add . Limnaea umbilicata Ad. Pools and ditches, 
scarce. 

67 is Linmaea caperata Say It is ver> common 111 Summit 
and Portage Counties 

82 and 86 are good species, according to Walker, but are not 
yet published 

88 Physa gynna Say is regarded as a distinct species by lead- 
ing conchulogists , 89 may be a small local foini ot it 

After 88 add Phjsa elliptica Lea, according to Walker 
Pools and ditches , not common. 

90 is Physa Integra Say. 

91 limy be glabra DeKay , equals elongatina Lewis Sowntes 
Mr Bn ant Walker, who is examining it 

92 a Cnmpeloma rufa Hald Not common ; ditches A 

rather elevated form. 

105 to 145 Since the list was written, C T Simpson’s Syn- 
opsis of the Naiades (Umotiidae) has been published In this a 
number of additional genera are recognized, and some specific 
names changed. It would take too much space here to enumer- 
ate the changes 111 detail ; the species in the list in themselves 
are correct except 143 and 144, which are mere foims of Anodonta 
grand is. 

After 146 add Sphaermtn sohdulum Pr. Tuscarawas River 
and races. 


Bifl-th Annual Rep* it of the Ohio stntt Atrulemy of Silence, p *o 
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After 153 add * Calycuhua truncnta Linsley Pools and 
ditches , common It is distinct from C partumeia and securis 
After 163 add Pisidium trape^oideum Sterki. Spring brook- 
let 111 Stone Creek Valley and ditches The species is known 
irotn Penns vlvama to North Cnrolimi and Michigan 

In the printed list there is a large number of typographical 
errois. A few of them may lx* corrected here 

No 28 should lie curvidcns, 44, exigmis , 70, bicarinatus , 
98, Pomatiopsis , 100, Plcuroeei a , 101 , lithasioides . 108, su 1 >o- 
vatus , 1 17, verrucosus, 145, hermaphroditic, 157, cruciatum 


A NEW ASPIDIOTUS FROM PINUS SYLVESTRIS. 

T D A Cockrrhj 

A\f>tdiofus {Diasptdio(u\) qlandnh fetus 11 sp Female scale 
large, 2 mm diameter, slightlv convex, blackish (the color of 
the bark), with large subcentral to sublateral orauge-terruginous 
or almost \eriuilhon exuviae, readily exposed h> lubbing Re- 
nio\ed trom the bark, the scale leaves a conspicuous w hi te patch 
Male scale o\al, broad, with covered exuviae and a white dot and 
ring 

Female, broad oval, with a deep constriction hetween head and thorax, 
the thoracic segment*} also strongly marl ed h> lateral constrictions Color 
bright 01 ange , caudal margin stained with dark red brown Anal orifice 
evtrunelv small, level with second dorsal gland of first row Fi\e groups of 
urcumgeiiital glands, median 4, anterior lateials 16 to 17, posterior laterals 
7 to S, Dorsal pores verv nun it runs, in four series, the first (below first 
interlobular uiusion) of tluee in a row , the second of 17, and then nflei a 
short break, 9 more , the third of ovei 30 , the fourth (in an irregular lint 

commenting near the 
margin ) of alxmt 1 1 
Median lolies veiy large 
but broad and low , hardly 
at nil produced , second 
lobes similar but smaller 
and more or less serrulate 
on the margin, third lolies 
represented by a small 
angular prominence , 
plates spine-like, the 
larger one of the first m- 
/-v ttrlobular interval slightly branched , spines quite large, cluti- 

nous thickenings of the first interlobular interval rather short 
and thick, straight, subequal, but the inner the larger 

Habitat Abundant on small branches of Finns syivestns on the campus 
of the Ohio State University, Columbus, O , collected b_\ Mr J G Sanders 
On the leaves of the same tree are some Chionaspis pinijohae Fitch. 






Durwl view posterior tnd of nbdoinc n of 
A zfaHduhJ* / tt\ 
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A. glandultferus is related to A. ostreafcrmis , and has, I sus- 
pect, been introduced from Europe, although not yet known 
there. It is very easily distinguished from oitreafarmu by the 
much more numerous dorsal glands, the form of the second lobe, 
and the position of the anal orifice ; the shape of the female is 
also different. 

It is also closely allied to A. femaldt Ckll., but that, while 
similar in the shape of the insect and the form of the lobes, differs 
by the very unequal processes of the first interlobular interval, 
the much smaller anterior lateral groups of drcumgemtal glands, 
and the fewer dorsal glands, which are in femaldi about as fol- 
lows First series of 3, second of 9, third of 13, fourth of 8. 

It is also close to A femaldt albiventer Hunter, but that has 
not enough dorsal glands ; the form of the median lobes is dif- 
ferent, and the anterior lateral group of glands does not excied 
12. (A. femaldi albiventer is the same as A femaldt cockertlli; 

the Canadian Entomologist containing the latter was published 
before the Kansas University Quarterly containing the former, 
but Prof. Hunter privately distributed separates in December, 
before the Can. Entomologist appeared. Mr. Parrot's designa- 
tion was the first in Mss. ) 

A . glandultferus differs from A erhorm Coleman Mss (on Abies 
in California) by the much smaller anal orifice, more numerous 
dorsal glands, well developed second lobe, shape of insect, etc. 


MOULDS INJURIOUS TO FOODS. 

Mary Dresbach 

The moulds include a number of exceedingly common sapro- 
phytes which make their appearance on various kinds of organic 
matter. They differ greatly in form, size and color and belong 
to widely separated orders As a rule the vegetative state con- 
sists of filaments or hyphae which intertwine or interlace, giving 
rise to an aracnoid or felt-like mycelium. Many of these organ- 
isms, especially the common moulds, occasionally pass through a 
sexual reproductive stage, though more commonly reproduction 
is accomplished by means of nonsexual spores or conidia. 

The various groups of moulds are widely distributed and grow 
very easily, when the spores are set free they are caught in 
currents of air and held suspended in the atmosphere to such an 
extent that in most living rooms hundreds of spores are floating 
around. The nonsexual spores are produced in such enormous 
numbers that whenever a proper food supply and proper environ- 
ment are at band an abundant crop of mould is developed. 
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Proper methods of checking or preventing the growth of moulds 
should receive serious attention, since these fungi form an impor- 
tant problem in the household , and also m the army where the 
preservation of bread and other articles of food for considerable 
periods of time is necessary. 

The following are orders and families of fungi which contain 
species injurious in the household . 

Bactbrialbs — Coccaceae, Bocillaceae, Spmllaceae 

Mucor albs— M ucoraceae 

Sacch arom ycetalbs - Saccharowy cetaceae 

Aspergilla uw — Gymnoaacaceae, Aapergillaceae 

Mon ili ales— Mucedinaceae, Dematiaceae, Tubercalanaceae. 

The following is a list of the more important moulds 

Mucoraceae 

Mucor stolonifer Common bread mould Grows on bread, cake, decay- 
ing fruit and vegetables 

Mucor mucedo. On fruits, bread, etc 

Mucor racemosus On decaying vegetables, fruit, and bread. 

Mucor spinosus On moist bread and decaying vegetables. 

Mucor rnicopodiformis Not uncommon on moist bread 
Thammdiutn elegans On various articles os bread, paste, etc 

A$p*rgtllaceae 

Femciilum crustaceum The most universal mould in the world. On 
decaying or preserved fruits, bread, pte, milk, potatoes, chocolate, etc. 
Aspergillus hcrhanorum. A universal mould on bread, cheese, peach 
J preserves, plum butter, mince meat, etc 

Aspergillus repens. Grows in the same substrata as A. berbanorum 
Aspergillus niger On moist vegetables 

Mucedinaceae 

jQoapora lactis On milk and cheese 

Oospora faaciculata On oranges 

Monilia fructigena On peaches, plums, and cherries, 

Tnchothecium roseum On various plant and animal products, fruits, 
Vegetables, sweet potatoes, etc 


AN ADDITION TO OHIO BIRDS. 

Mr. Irving A. Field, of Dennison University, Granville, an- 
nounces the capture of a European Widgeon (Mareca penelope) 
on the Licking Reservoir, Saturday morning, March 29, 1902, by 
Mr. Peter Hayden of Columbus. This European species bias been 
found in the eastern parts of the United States several times, but 
this is the first one on record for Ohio It is the more interesting 
as coming from near the center of the state. Ohio's artificial 
bodies of water have proved great attractions to more than one 
rare species of birds. Lykds Jones, 
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ROSETTE PLANTS OF OHIO. 

Fabdbrick J T\%kr. 

Among the many forma of vegetation represented in Ohio, the 
rosette 19 not the least interesting and remarkable. There are 
about 155 specits and varieties of plants in the State which ex- 
hibit this habit during some period of their life history and since 
many of them are very abundant and some are classed as bad 
weeds, they form a conspicuous and important part of the flora. 

Rosette plants are characterized by a basal tuft or whorl of 
leaves which may be persistent ( perpetual rosettes, as the com- 
mon Dandelion) or may disappear as the plant reaches maturity 
(temporary rosettes, as the Mulleins and most other rosette- 
biennials). This basal tuft ot leaves is due to a shortening 
(non-development) of the internodes of the stem, thus bringing 
the leaves close together The amount of stem reduction may 
be approximated by counting the number of leaves iu a rosette 
and comparing with the number of leaves on a flowering stem of 
the same plant The stem forming the central axis of the rosette 
of Onagra biennis, the common Evening Primrose, will be found 
to bear 50 to 70 times as many leaves as the same space of flow- 
ering stem In other words a stem length of 13 to 17 in. has been 
shortened to % in. 

The advantage of the rosette habit is chiefly in the protection 
which it affords from extremes of temperature and from dr>ing 
winds, browsing animals, etc The typical rosette rarely projects 
more than an inch or so above the ground and the leaves are usually 
spread out flat upon the surface. In Winter the rosette is well 
protected by even a light blanket of snow and is often partially 
covered by the debris of higher vegetation which has been cut 
down by frost. 

In this latitude the majority of rosette plants are biennials, 
that is, plants which complete their life cycle in two year3, 
spending the first year in getting a foothold, establishing a strong 
root system, and usually in storing up some reserve food matenal. 
The next year they start out vigorously on their liiework of pro- 
ducing seed. It is easily seen that the rosette habit is peculiarly 
adapted to the needs of a biennial during it 9 first year’s growth. 
It is compact^ well protected for the Winter and the preservation 
of reserve food matenal is made easy. But for the all important 
work of the second year the rosette is not at all adapted Now 
it is too compact^ only a limited amount of foliage can be borne 
by the short stetoi;“&nd not enough space can be given to the pro- 
duction of flowers and fruit. So the biennial abandons the rosette 
habit at the beginning of the second growing season and grows 
up into a tall, branching herb Famil iar examples are the Turnip, 
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Salsify , and Parsnip of the garden. The natural tendency of the 
rosette plant, in these cases, to store up food for the second > ear's 
growth is taken advantage of by gardeners and a valuable food 
plant results. 

In the temperate zone, under the favorable conditions for plant 
growth that bbtain in our State, not many perennials find it advan- 
tageous to retain the rosette habit beyond the critical period m 
their life history which lies between the sprouting of the seed and 
the establishment of a strong, underground stem or root system. 
At this period the rosette is replaced by an aerial, flowering stem 
as, for example, with the Canada Thistle, Carduus arvensis. This 
fact is noted by Prof Lyster H. Dewey in Bulletin 27. Div. of 
BoL, U S. Dept, of Agr, He says • “Canada Thistle is usually 
first introduced into new localities by the seed The seed germi- 
nates and a rosette of leaves lying almost flat on the ground is first 
formed, * * The following year a flowering stalk branching at 
the top grows up to a height from one to three feet (20 to 100cm ) 
rarely higher.” 



Pig 1 a, close rosette of Ouagra biennis , b , open rosette of Geranium 
carohmanum , r, perpetual rosette of TetraneuriB acaulis 

The perennials which retain the rosette habit throughout their 
life history may be termed perpetual rosettes. In Ohio they are 
few in number and are mostly scapose or acaulesceut plants a*s the 
Dandelion, Taraxacum taraxacum , English Daisy, Beilis peren- 
nib , Lakeside Daisy, Tctraneuns acaulis , and Plantain, Plantago 
sp. 

One group of perpetual rosettes, however, is not acaulescent, 
having solved the problem of being low rosette plants and at the 
same time having aerial flowering stems. This is accomplished 
by the plant sending out lateral branches from the axils of its 
rosette leaves. These lateral branches grow outwards and up- 
wards, flowering and fruiting freely but not enough to exhaust 



The Ohio NatnralUt. 


[Vol.n,No.8» 


39s 

the plant. Examples are the early Avens, Geum vernun ; and 
Tooth-leaved Cress, Arabia dentata. 

Under less favorable conditions the perpetual rosette is more 
abundant. In dry, tropical deserts, for instance, a certain special- 
ized form of the rosette is very common. This is the succulent 
leaf type (Agave, Echeveria, Sempervivum, etc. ) Also in Alpine 
and Polar regions the perpetual rosettes occur in great numbers. 

A few annuals form a small and imperfect rosette soon after 
sprouting from the seed and before they send up an aenal stem, 
and at least two annuals in our Flora are acaule&cent. These are 
Plantago aristata and Plantago virginica. Most of the advantages 
of a rosette habit are lost to an annual so that one may well believe 
that an annual rosette plant was once longer lived than it is now. 

Rosettes may be termed open or close when the leaves are 
loosely arranged, as with the Cranesbill, Geranium molle; or 
crowded, as with the Evening Primrose, Onagra biennis. In a 
few cases the rosette is not basal but is located at the end of a leafy 
stem of some length as with the common sedum, Sedum teraa- 
tum. Rosettes of leaves are formed three or four feet above the 
ground, on the end of steins of Polymnia canadensis, and are 
brought down close to the surface in Autumn by the reclining 
stems. In this latitude, however, they do not sunive thi 
Winter 

Rosette plants exhibit some interesting adaptations for pro- 
tection from cold, such as the geotropic curvature of the leaves 
and the development of red color If a leaf of a rosette of 
Smooth Mullein, Verbascum blattaria, or of the common Teasel, 
Dipsacus sylvestris, be examined late in October it will be 6een 
that it is pressed tightly against the surface of the ground, and if 
the entire plant is dug up and placed In a collecting case for a few 
hours the leaves will be found turned downwards so far that they 
are parallel with the tap root and form a cup around it During 
the same season of the year the leaves of many rosette plants are 
quite red or purple. This is due to a substance known as antho- 
cyan. It is the same red coloring matter that is pres.nt in the 
unfolding leaves and twigs of Red Maple, Acer rubrum, and Soft 
Maple, Acer saccharmutn Anthocyan changes some of the rays 
of light, which pass through it, into heat ana is of much impor- 
tance in the economy of the plant during the cold days of Autumn 
and Spring. The leaves of a close rosette are often arranged very 
nicely to prevent the lower being shaded. This is accomplished 
by a spiral arrangement and by the elongation of petioles of lower 
leaves. 

It might be expected, in case of perpetual rosettes, that the 
plant would gradually grow out of the ground bnt this is coun- 
teracted by a shortening of the roots which pulls the plant back. 
Sometimes the rosette is pulled down so as to form a small pit, at 
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the bottom of which is the terminal bud This can be well seen 
in case of the Dandelion in Autumn. Probably this serves to 
protect the plant from cold as well. 

In making up a list, such as follows, one soon finds that a line 
must be drawn where none exists and that plants must be excluded 
that are very little different from some that are included. In any 
such group a series of gradations may be found that lead to one 
or more other groups. In these lists only those plants have been 
included in whose life history the rosette plays quite an important 
part. 


LIST OP BIENNIAL ROSETTE PLANTS. 


Alluna alliana 
Arabia canadensis 
Arabia brachycarpa 
Arabia glabra 
Arabia lytata 
Arabia laevigata 
Arabia birauta 
Arabia patent 
Arabia virgimca 
Arctium lappa 
Arctium niajua 
Arctium minus 
Barbaras barbarea 
Bursa buraa-paatons 
Cardamine hirsute 
Carduus altissmius 
Carduus discolor 
Carduus lanceolatua 
Carduus muticus 
Carduus odoratus 
Carduus virginianus 
Carum caruT 
Cichonum intybua 
Cynogloaaum officinale 
Daucua carota 
Digitalis lntea 
Digitalis purpurea 
Dipaacus sylvestns 
Erysimum cheuanthoides 
Erysimum unman 
Frasers carounentis 
Gann biennis 
Gaura parvifiora 
GnaphaUnm decnrrens 
Gnaphalfam pnrpnrenm 
Laeraca canadensis 
Lactuca floridana 
Lactuca hirsntm 
Lactuca sagittaefolia 
Lactuca aaBgna 
Lectuca acanola 


Lactuca spicata 
Lactuca spicata integnfolia 
Lactuca virosa 
Lappula virginiana 
Lepidium apetaluin 
Lepidium campestre 
Lepidium virgmicum 
Linana canadensis 
Lithoapermum arvense 
Lobelia leptostachya 
Lobelia spicate 
Lychnis coronana 
Manana manana 
Oenothera lacinata 
Oenothera rhombipctata 
Onagra biennis 
Onagra biennis grandiflora 
Onagra oakenana 
Onopordon acanthium 
Pastlnaca sativa 
PotentiHa argentea 
PotentiHa canadensis 
Potentilla motupeliensis 
PotentiHa paradoxa 
PotentiHa puinila 
Ranunculus abort! vus 
Ranunculus micranthns 
Ranunculus sceleratu s 
Rapbanos raphanistrum 
Raphanus aativua 
Roripa palnstns 
Rudbecida hirta 
Salvia lyrata 
Suymbnnm altudmum 
Sisymbnum officinale 
Sophie pinnate 
TragopQgon pcnr rifo lius 

Verbascum thapsu*. 
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Adopogon corohmaniun 
Buna bursa- pastor is 
Camel ma sativa 
Crepis tectomm 
Crepis virens 
Draba caroliniana 
Draba verna 
Hchuun vulgare 
Kngeron animus 
Engeron ram os us 
Erodium cicutarium 


Geranium Carolinian tun 
Geranium col um bin tun 
Geranium molle 
Geranium pusillum 
Gnaphalium obtiuifohum 
Leptilon canadense 
Plantago an state 
Plantago virgin ic a 
Stenopnragma thaliana 
Tblaspi or venae 


PERPETUAL ROSETTE PLANTS. 


Adopogon virgmlcum 
Arnoseris minima 
Beilis perennis 
Geum veruum 
Hieracium pilosella 
lloustonia coerulca 
Hypochaens glabra 
Hyj>ochaeru radicata 
Lavauxia tnloba 


Leontodon autnmnale 
Leontodon haatilu 
Plantago cordate 
Plautago lanceolate 
Plantago major 
Plantago rugellu 
Taraxacum erythrospennum 
Taraxacum taraxacum 
Tetraneuna acaulu 


PERENNIAL PLANTS WHICH 

Achillea millefolium 
Antennaria fallax 
Antennana neglecta 
Antennaria plantaginifolia 
Antennana parlenu 
Antennaria parlenu ambigens 
Antennana parlenu arnoglossa 
Campanula rapunculotdea 
Campanula rotundifolia 
Carduua arvenola 
Chrysanthemum leucanthemum 
Kngeron philadclphicus 
Engeron pulchellus 
Geum nvale 
Geum strlcium 
Geum virgimanum 
Hieracium gronovil 
Hie radiim vtiUbtam 


FORM TEMPORARY ROSETTES. 

Hieracium paniculatum 
Houstoma ciliolata 
Houstonia longifolia 
Houstoma purpurea 
Houstoma tenuifolia 
Lobelia kalmu 
Poleraomum reptans 
Rumex acetosella 
Samolus flonbundua 
Saxifraga pennsylvamca 
Saxifraga virginiensis 
Sedum ternatnm 
Senecio aureus 
Senecio balsamitae 
Senecio obovatus 
Valeriana edulu 
Valerians panciflora 
Volensna sylvatiea 


Imperfect rosettes are formed by members of the following 
genera 


Viola 

Hotloma 

Sarracenia 

Droiera 

Rumex 

Osmunds 

Dryoptena 


Aletris 

Clinton ia 

Spatbyemm 

Peramlnm 

Pyrola 

Pornassla 

Alitma, 
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MEETING OF THE BIOLOGICAL CLUB. 

Townshend Hall, April 8th, 1902 

The Club was called to order by the president and the minutes 
of the previous meeting were read and approved. 

The paper of the evening was given by Prof. Cook, who 
describe! the various marine biological laboratories of the United 
States, and illustrated by means of lantern slides from views taken 
at the laboratories and in their vicinities The first laboratory of 
this kind was established on Pcnektse Island by Prof. Agassiz in 
1873. It closed in 1875. Next a laboratory was opened at Annis- 
quan, Massachusetts, by I)r. Hyatt This is supported by the 
Woman’s Educational Society of Boston and the Boston Society 
of Natural History. 

The marine biological laboratory at Wood’s Holl was estab- 
lished in 1888. The first year there were nine investigators and 
eight students. Now the attendance is about a hundred and fifty 
each year The U S Fish Commission station is also located at 
Wood’s Holl and Penekese Island is about 13 miles distant. Two 
other laboratories are situated on the Atlantic Coast, one at Casco 
Bay, Me , under the direction of Prof Kingsley, and the other 
at Cold Springs Harbor, Long Island. On the Pacific Coast there 
are two laboratories, one of which is controlled by Leland Stan- 
ford Jr. University This is at Pacific Grove, California, and was 
established in 1892. The University of Minnesota started a lab- 
oratory 011 Vancouver Island in 1901. 


Orton Haul,, May 5, 1902 

President Mills being absent, the meeting was called to order 
by the Vice-President, Mr Morse. The first paper was by Mr. 
Davis, and was a review of experiments performed by students 
in horticulture on the absorption of water by seeds Prof Hine 
gave notes on the life histories of some of the Tabanidae, and 
mentioned some means of combatting them, which have been 
tried with more or less success Prof. .Schafiner. spoke of the 
conjugation!, of -Spirogyra and” of the development of sex in the 
lower algae. The Club adjourned to meet the first Monday 
evening in June. 


Orton Hall. June 2, 1902 


Under the head of "Personal Observations," Prof Schaffner 
mentioned some woody plants which he has lately found to self- 

S ine. He also gave some notes on the anatomy of flowers of 
stalia and Nymphaea, Prof. Cook explained the formation of 
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certain bud-galls on oak which have usually been termed stem- 
galls. The occurrence and habits of the seventeen-year Cicada 
were discussed by several members of the Club. 

A committee of three was appointed by the President to nom- 
inate members for the editorial staff of the Ohio Naturalist 
for the coming year. The committee reported, but action on 
the report was deferred to an adjourned meeting to be held 
Thursday, June 5, at four o’clock. 

F J Tyj.br, Secretary . 


DONATIONS TO THE OHIO STATE UNIVERSITY. 

State and General Herbariums — From Prof. Sargent, 115 speci- 
mens of woody plants. From Mr F H. Burglehaus, Toledo, 
Ohio, 25 specimens of fungi, 20 mosses, 25 ferns and 135 flower- 
ing plants. 

Botanic Garden — From Mr Otto Hacker, Pamesville, Ohio, 30 
species of living plants. 

Zoological Museum — Mr James Judge, Seal Islands, Alaska, 
an adult male specimen of the fur seal, Callorhinus alascanus, 
which has been mounted and is now in place in the museum 


Pages 279-298 moiled June 10. 
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should be hardened m five per cent formalin. It is an excellent 
type for class work so far as its hard parts are concerned, but its 
muscular system is too highly modified to serve as a type for the 


group. 

It is the only representative of its genus in America, and is 
quite widely distributed. Its larva is characterized by having its 
third pair of legs rudimentary and is supposed to have a very long 
larval stage. 


THg EXTERNAL SKELETAL SYSTEM. 

The body, as in all insects, is divided into a head, thorax, and 
abdomen The head contains seven segments and bears a curved 
spine on its median dorsal surface, and is articulated posteriorly 
with the prothorax This segment bears the first pair of legs and 
presents a smooth expanded surface dorsally It is articulated 
posteriorly with the meso-meta-tliorax by a narrow area. This 
constricted area is part of the meso-thorax, which bearB ventrally 
the second pair of legs On its dorsal surface are home the elytra 
or wing covers Fused with the meso-thorax is the meta-tl orax, 
which bears dorsally the true wings covered by the elytra and ven- 
trally the third pair of legs. The last region of the body is the 
abdomen, composed of eight segments, six of which are visible 
ventrally, but bear no appendages 


FIXED PASTS OF THE HEAD. 

These are first the epicranium This term is applied in a 
general way to the dorsal and lateral regions of the head The 
portion of the epicranium lying posterior to the spine is the vertex 
( i ) and the region lying anterior to and including the spmc and 
Extending down to a transverse depression near the anterior end 
of the head is the frons (2) On either side of the spine on the 
lateral margins of the head he the frontal ridges (3) which mark 
the lateral boundaries of the frons Below the frontal ndges on 
the sides of the head he the eyes (4). The epicranium extends 
posterior to the eye and ventral to it as the gena (5). Running 
back and in from the posterior ventral border of the eye is a slight 
elevation forming the outer watt of a groove mto which the an- 
tenna fits when retracted under the head This is called the an- 
tennal groove (6). The inner border of this antennal groove is 
the genal ridge (7* It is a well marked elevation with its pointed 
anterior extremities free and it forms the outer wall of the deep 
genal emargination (4') into which the maxilla can be retracted. 
This sderite (a small chitinized area) surrounding the foramen 
at the posterior surface of the head is called the occiput, but is 
not separated by a definite -suture from the remainder of the epi- 
cranium. The clypeus (8) or epi stoma lies on the dorsal surface 
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anterior to the frons ,aiul is separated from it by a transverse de- 
pression which does not extend completely across the head. The 
clypeus is called epistoma when reduced in size. The gula (o) 
occupies the posterior half of the median ventral portion of the 
head and is largely taken up with a rounded elevation which articu- 
lates^with the prostemum Anterior to this elevation there is a 
median depression with lateral elevations. The suture which sepa- 
rates the gula from the sclente lying in front of it 11 situated on 
the anterior portion of this median depression and extends laterally 
over the elevations on its sides It is a well marked suture and is 
called the gular suture (iO) The submentum (it) lies in front 
of the gula and is separated from it by the gular suture. It is 
usually called the mentum, but since it is in contact with the gula 
it is probably the submentum It is deeply emarjjmated on its an- 
terior border and free on its laterial borders The posterior por- 
tion of this free lateral border forms the inner boundary of the 
genal emagination into which the maxilla can be retracted. The 
anterior emargmation is occupied by the labrum (8’q*). The 
compound eyes (4) lie on the sides of the head under the frontal 
ridges and are divided into two nearly equal portions on their 
anterior border by a posterior projection of the frontal ridge. 

THE MOVABLE PARTS OP THE HEAD. 

The antenna (2') lies just m front of the eyes under the an- 
terior border of the frontal ridge. It has ten segments of which 
the first is large and concealed by the frontal ridge. The follow- 
ing six are almost equal in size, number 2 , 3 and 4 being somewhat 
smaller and all are slightly elongated anteriorly The last three 
are much larger and prolonged anteriorly, forming a pectinate 
cjub*“ These three are not in contact with each other The labrum 
(D lies anteriorly to the clypeus between the mandibles. It is 
bilobed and covered with stiff short bristles. It can be easily re- 
moved for study. The mandible (3’) should be removed for ex- 
amination. It is flattened laterally and examined from the under 
surface will be seen to bear a number of cutting spines. One of 
these on the ventral border near the proximal end is articulated. 
The maxilla (4'-/) can be removed easily for study by inserting 
a pin into the posterior border of the genal emargination into 
which the maxilla is retracted and pushing it out forward. It 
should be examined from the dorsal surface. It consists of a long, 
slender basal piece, the cardo (4’) ; following this is a large median 
piece divided longitudinally into an inner and an outer portion. 
The outer piece is spindle shaped and is called the stipes (j*). It 
beam on its anterior end a four-jointed palp (10’). On the inner 
border of the stipes and extending beyond its anterior end is the 
ladnia (6*). It ‘bears many bristles on its free inner border and 
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two prominent curved spines on its anterior end. On the tip of 
the stipes and between the palp and the ladnia is the eatea (7’) 
covered with bristles and ending in an incurved spine. Ft is some- 
what shorter than the palp and longer than the ladnia. The labium 
(8’-y’) lies on the median ventral surface and is attached pos- 
teriorly to the anterior margin of the submen turn, and lies between 
the lateral projections of the submentum and under the labrum. 
The parts which are separate in ether beetles seem to be fused in 
this The labium seems to be composed of mentum (8’) ligula 
(9*) and para^lossa fused. The palp is as in other forms. The 
proximal portion (8') probably corresponds to the mentum, the 
median anterior spine to the ligula (9’) and the rounded lateral 
elevations lying on either side of the spine to the paraglossa ; the 
palp is three-jointed. 


THE PRO-THORAX 

The following definitions should be kept in mind A typical 
body s.'gment of an insect is composed of four main pieces or 
sclent es The dorsal portion is called the tergum. The side pieces 
arc called pleura and bear spiracles when present The pleuron is 
divided into two smaller sclentes, the anterior or epistemum and 
postenor or epimeron : owingr to the flattening of the body dorso- 
venlrally in beetles the sclentes of the pleura lie on the ventral 
surface The vential portion of the segment is called the sternum 
and is usually modified according to the size and method of articu- 
lation of the limb. The dorsal portion or tergum is also similarly 
modified by the attachment of the wing 

The pro-notum (4-7) or pro-thoracic tergum. is a smooth 
rectangular sclerite covering the dorsal surface of the pro-thorax. 
It is divided into right and left halves by a longitudinal suture 
Antcnorly it ends in a sharp border, but laterally and posteriorly 
it is indexed to unite with the sclerite forming the ventral wall of 
the body. 

The prosternum ( 1 ) occupies the median ventral portion of 
the pro-thorax. It is compressed in the middle region between the 
pro-thoracic coxae and expands posteriorly into a small diamond- 
shaped piece Anteriorly it expands almost tp the lateral border 
of the coxal cavities. The suture limiting the lateral area of the 
anterior end of the pro-sternum is V-shaped, the apex of the V 
pointing toward the median line. The transverse depression on 
the median anterior portion is not a suture but is the remnant of 
tbfc fold where the articular portion of the pro-stemutn was ' 
doubled under in the pupa. 

The pleuron is usually composed of two sclerites, the anter- 
iorly located epistemum, -the posteriorly located epimeron, and 
sometimes a third dorsally located eptpleuron. In Paasalus they 
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are completely fused in the pro-thorax. This fused sderite begins 
at the V-shaped suture mentioned as forming the lateral boundary 
of the an tenor portion of the prostemum and extends around the 
coxal cavity and forms a suture with the posterior portion of the 
sternum. The region in front of the coxal cavity .probably corre- 
sponds to epistetnum (a) ; that behind -tbt. coxafcavity to the epi- 
meitan (3), and that lateral to the coxal cavhy and-fused with the 
pro-notiun to the epipleuron. Its anterior and posterior boundar- 
ies are free; its lateral fu^ed with the pro-notuni and its median 
forms the lateral and posterior wall of the coxal cavity and unites 
by a suture with the anterior and ‘pos tenor portions of the sternum. 
The fused condition of these parts is probably related to the bur- 
rowing habit of the beetle, the solid piece giving greater strength 
both in forming an attachment for muscles and articulations for 
the fore-legs 

The pro-thoracic leg consists of the usual number of seg- 
ments They are named as follows, beginning at the body* or 
proximal end. coxa, trochanter, femur, tibia, and tarsus The 
coxa (8) is the very large sclerite placed transversely in the coxal 
cavity and reaching three-fourths of the distance from the median 
line to the lateral border of the pro-thorax. It can be rotated for- 
ward and backward on its long axis It is articulated on the 
median extremity with the large femur ( 10) and the small tro- 
chanter (9) lying on its anterior proximal surface The coxa 
sends a small projection between these parts on the ventral surface 
resembling a ball-and-socket joint, and on the dorsal surface sends 
forward a broad flat piece Between these ventral and dorsal 
pieces the femur and its {used- trochanter articulate. 

The trochanter ( 9 V-re'a'sihafl ’segment lying on the anterior 
susfece of the proximal end of the femur It 19 about one-fourth 
the length of the femur. 

The femur ( 10) is the largest segment of the leg and is flat- 
tened dorso-ventrally On the anterior border of the distal jjor- 
tion there is a cavity into which the tibial spur fits when the tibia 
is flexed. The dorsal surface of the dorsal wall of this depression 
bears a bundle of bristles in a slight depression just back of the 
' distal extremity. This distal wall of the depression serves as a 
brace against which the tibial spine works. The tibia (u) is 
nearly as long as the femur and is flattened also dorso-ventrally. 
On its posterior border it bears eight blunt spines, and on its 
anterior border a single articulated spine near the distal end called 
the tibial spine. There is a circlet of bristles around the base of 
the spine. 

The tarsus (12) consists of five segments of which the first 
and third art die longest ; the remaining three small and similar 
In shape; the fifth bears a pair of claws, two short bristles are 
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borne between the claws, and also a prolongation of the last tea- 
men t called the pulvillus. The tibiaf joint opens forward in the 
first pair of legs and backward in the second and third pairs. The 
trochanter lies on the anterior surface of the first pair, bat on the 
posterior surface of the last two pairs. By comparing this leg 
with the last two it will be seen to be rotated forward, that is, 
structures on the posterior surface of the first leg are on the an- 
terior surface of the last two pairs. 

The trochantin ib situated on the outer end of the coxa It 
is convex and presents three faces, aft outer or lateral, which is 
smooth, an inner or dorsal, which furnishes attachment for the 
dorsal muscles, and a ventral face, which furnishes attachment 
for the ventral muscles. It is articulated by its posterior border 
with the coxa and lies in a depression of the anterior arm of the 
coxa below and in front of the point of articulation of the coxa 
with the body wall 

. The jugular sclerites (13) are small pieces lying between the 
posterior ventral portions of the head and the anterior portion of 
the pro-thorax The anterior surface is concave and smooth It 
aiticulates with the head and is attached to it on its ventral inner 
border by a strong ligament. The ventral portion of the posterior 
surface is smooth and protrudes from under the pro-thoracic ster- 
num The dorsal two-thirds of the posterior surface is rough 
and bears a posteriorly directed process which gives off a ventral 
keel and a lateral one which runs to near the inner borcto. * 

The meso-thoiacic spiracle lies on the tu rly - bogtfr of the 
coxa in the membrane connecting the coxa to the postmor border 
of the pro-sternum and epimeron It is not visible from the ex- 
tenor but can be seen by removing the coxa It is very large, 
being about four millimeters in length. 

THK MKSO THORAX 

This segment articulates antenorly with the pro-thorax and 
is fused posteriorly with the meta-thorax. It is much narrower 
than either of these segments and bears on its dorsal surface a 
strongly chitinized elytra or wing cover, and on its ventral sur- * 
face the second pair of walking legs The raeso-thoracic tergum 
of some beetles contains four sclerites, the prescutum, scutum, 
scutellum, and postscutelhun. The prescutum and postscutellum 
are frequently wanting. 

The scutelhun (0) lies on the mid-dorsal line of the meso- 
thorax. It is triangular with the base of the triangle directed 
forward It is free m front, and laterally is continued under the 
triangular base of the elytra m a less chitinized area which finally 
is continuous with the articular membrane of the elytron. Pos- 
teriorly it is fused with the postscutellum. The postscutellum (7) 
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it a long rod-like sclerite and is fused with the posterior border 
of the scutellom by which it is partly concealed. From the pos- 
terior apex of the scutellum it extends laterally and anteriorly. 
Its total length is about equal to the scutellum. Its lateral ex- 
tremity articulates with the metathoracic prescutum. 

, The scutum is not well defined in Passalus and seems to be 
divided into two portions, which are located on the anterior and 
lateral extremities of the scutellum. These small pieces are elon- 
gatedand indexed anteriorly, and laterally, come into contact with 
the episternum. Posteriorly they pass into the articular membrane 
of the elytra 

The elytra (15) are articulated to the body by a triangular 
base which fits between the scutellum and episternum. In study- 
ing the elytron it should be extended at right angles* to the body 
as 111 flight. When thus extended there can be seen in the articu- 
lar membrane which connects the inner surface of the basal tri- 
angle with the body a small sclente called the paraptara (14). The 
elytron bears ten longitudinal grooves and is indexed slightly on 
the lateral margin to form the epipleuron. The inner margins 
are bevelled so that the edges fit closely when the wing covers are 
at rest. There is in addition to this a clasp which fits in between 
the lateral margins of the scutellum and the postscutellum This 
clasp lies on the inner border of the triangular base of the elytron 
and can be demonstrated by slowly separating the wing covers and 
observing the manner m which the clasp slips from under the 
edge of the scutellum. 

The mesothoracic sternum (1) lies on the median ventral 
portion of the mesothorax anterior to the mesothoracic leg and is 
kite-shaped. It is truncated at the anterior end and on its anterior 
laj$ral border is in contact with the episternum (a). Its lateral 
tip touches the epimeron and its hinder border is in contact with 
the meta thoracic epimeron and the coxal cavities It ends pos- 
teriorly in a narrow neck between the coxal, cavities Just in front 
of the outer half of the coxal cavity is a crescent-shaped area 
separated from the sternum by a slight depression. 

The episternum (a) forms the side wali of the constricted 
region of the meso-thorax. It is triangular in shape, its base being 
anterior and free. On its ventral surface it is in contact with the 
sternum. On its dorsal surface it is in contact in front with the 
articular region of the elytron and posteriorly with the small epi- 
meron (3) throughout about half of its length. 

The epimeron (3) is a small sclerite lying at the posterior 
angle or the episternum and is visible at the anterior ventral bor- 
der of the wing cover when it is closed. It is roughly triangular 
with the apex directed up and forward. It is in contact anteriorly 
throughout its whole length with the episternum. ventrally with 
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the sternum, posteriorly with the metathoracic sternum and epia- 
temum and dorsally with the meta thoracic scutum. 

The coxa (8) of the mesothoracic leg appears globular on its 
surface, but is really as long as the prothoracic coxa, as will be 
seen by examining its internal surface. The coxal cavity is much 
smaller, however, and not circular. The coxa is dovetailed be- 
tween the trochanter and femur on the ventral surface and articu- 
lates over them on the dorsal surface. 

The trochanter (9) is fused to the posterior surface of the 
femur at its proximal end The femur (10) is flattened dorso- 
ventrally and hollowed on its posterior surface from the distal 
end of the trochanter to the tibial joint. The mesothoracic tibia 
( 1 1 ) bears no spine at its proximal end The articulation should 
be examined from the inner surface. On its dorsal surface it 
bears a dense row of bristles and at.its articulation with the tarsus, 
four spines, two ventral and two lateral. The tarsus (ia) re- 
sembles tlie prothoracic tarsus closely, having first and last seg- 
ments long and the intermediate ones short 

Hy comparing tlie mesothoracic legs with the prothoracic 
these latter will be seen to be rotated through 90 degrees on their 
coxae so that posterior, anterior, dorsal and ventral are reversed. 

The metathoracic spiracle is situated on the hinder and upper 
border of the epimeron m the membrane connecting this sclerite 
with the wing articulations It is usually tucked under the border 
of the epimeron. 

*w, 

THB MKTA-THORAX. 

The metathoracic sternum (l) forms the floor of this seg- 
ment between the second and third pairs of legs Anteriorly it 
begins on the median line by a narow neck extending between the 
meso-coxae The anterior boundary then curves around in front 
of the coxal cavity and conies into contact with the meso-stemum 
and ends antero laterally in contact with the meso-thoracic epi- 
meron. Beginnnig with the hinder border of the coxal cavity and 
extending to the epimeron is a shallow groove marking off a nar- 
row strip from the anterior border to this sclerite. This is usually 
described as the meauthoracic epimeron, but is attached to the 
meta-sternum and cannot be separated from it. The lateral boun- 
daries of the meta-thoradc sternum are straight and begin at the 
mesothoracic epimeron and end at the metathoracic coxal cavities. 
The lateral border bears a shallow groove and the outer elevated 
wall of this groove is in contact with the metathoracic epistemum 
(a) throughout its whole length. Posteriorly the metastemum 
forms the anterior boundary of the metathoracic coxal cavity. 

The metathoracic epi sternum (a) is a tong, narrow sclerite 
lying on the lateral border of the sternum from which it is sepa- 
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rated by a sharply defined groove except at the posterior end. At 
this point it is fused with both the sternum and epimeron to form 
the lateral articulation for the metathoracic coxa. Anteriorly it 
gives off a dorsal process which forms part of the wing articula- 
tion and lies between similar processes on the scutum (5) and 
epimeron (3). ‘On its dorsal surface it is in contact throughout 
itsjgwhole length with the epimeron The suture separating the 
epiftemum from the epimeron is best seen on the dorsal process 
and on the anterior half of the dorsal surface. Its boundaries are 
ventrally the sternum, anteriorly the scutum, and dorsally the 
epimeron. 

The epimeron (3) is a somewhat ill-defined sderlte lving 
dorsally to the epistemum with which it is in contract throughout 
its whole ventral border. It consists of a strong narrow, chitin- 
ized bar with an anterior dorsal process which with similar pro- 
cesses from the epistemum and the scutum form the ventral articu- 
lation for the wing This sclerite can be easily separated from the 
epistemum on its anterior half Its posterior half is fused with the 

? >istemum. The dorsal boundaries of this sclerite are less definite. 

he anterior half bears a large, slightly chitmized triangular area, 
the posterior end of which articulates with a lateral process from 
the postscutellum. Excepting this triangular area the dorsal 
boundaries of this sclerite seem to be membraneous 

The first abdominal spiracle (25) lies above the posterior 
border of the epimeron in a membranous area and is over two mil- 
limeters in length It is placed in a slightly more oblique posi- 
tion than the mesothoradc spiracle, and its hinder border lies di- 
rectly under the second abdominal spiracle 

The metanotum (4-7) forms the dorsal wall of the meta- 
thorax extending from between the wings as far back as the first 
segment of the abdomen. It is variously marked with chitinized 
bars and membranous areas so that the boundaries of its separate 
sderites are hard to locate. In attempting to determine these dry 
specimens should be used to determine the sutures and moist ones 
to determine the articulations. The prescutum (4) lies just back 
of the meso-scutellum, its median rod-like portion being concealed 
by the meso-scutellum. It is dumb-bell-shaped and its enlarged 
ends form part of the anterior squarish end of the metanotum. It 
extends on either side of the median line to points even with the 
lateral edges of the meso-scutellum. It is bounded posteriorly b> 
the chitinized bar extending across the body between the articula- 
tion of the wings. The scutum (J) is a small sclerite lying directly 
beneath and in front of the articulation of the wings. Its ventral 
border rests on the meso-epimeron (3) . Its posterior border rests 
on die anterior bar of the met-episternum (a) : dorsally it assists 
in forming an articulation for the wing, and on the median border 
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is connected with an articular cartilage. On its anterior face it 
bears a circular depression limited internally by a drum-like mem- 
brane. In the body this drum-like membrane it borne on the 
small end of a funnel-shaped piece whose large end extends 
freely uito the body cavity. This cone furnishes attachment for 
muscles Between this sclente and the end of die prescutum lies 
a circular chitinixed area. The scutellum (6) is a large sderite 
form ng the greater part of the dorsal surface of the metathorax. 
It is limited m front by a chitimzed bar extending between the 
articulation of the wings and forming the squarish front to the 
metanotum Laterally it is bounded by a membrane lying below 
and behind the articulation of the wing with the doraal surface 
of the epimeron The postscutellum (7) is not well separated 
from the scutellum except at its lateral margins Posteriorly the 
scutellum is fused with the postscutellum 

The boundaries of the postscutellum (7) are very difficult 
to make out In the median line it is a very narrow bar lying 
between the posterior ends of the median rectangular area of the 
scutellum This narrow bar fades out as it passes to the side of 
the body, hut again becomes chitinized and enlarging forms an 
articulation with the median dorsally projecting bar of the epi- 
stemum Its boundaries are posteriorly the thin membrane of 
the first abdomnial segment, laterally the meta-stemum, and an- 
teriorly it is fused with the scutellum 

On the posterior Iwrder is a thin membrane stretching front 
the second abdomnial spiracle of one side to that of the other It 
is about as broad as an abdomnial tergum and probably belongs 
to the first abdominal segment It appears to be simply a broad- 
ened articular membrane, hut may include a portion of the post- 
scutellum. 


THB WING 

The articular membranes at the base of the wings bear sev- 
eral small sclentes which can be located more easily after the wing 
veins have been described In identifying the wing veins the 
wings should be extended q^nght angles to the body. The mar- 
gin which lies anteriorly when the wing is extended is called the 
anterior margin and the hinder border the posterior or anal mar- 
gin. The homology of the wing veins is somewhat doubtful and 
the transverse folding of the hinder third of the wing in beetles 
to enable the wing to be withdrawn under the elytron renders the 
identification of the small veins in that region still more difficult. 

The cqtf a (13) is a short vein lying on the anterior proximal 
border oijHc wing and is nowhere completely separate from the 
vein lyinfpwxt to it except for a short distance at about one-fourth 
the distance from the proximal end of the wing to the tip. Here 
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there is a spindle-shaped area where the vans are separate The 
proximal portion of this vein is connected by a transverse dutin- 
tzed bar with the next vein, and from this point is continued as 
a strongly dntinized bar to the end of which the articular mem- 
brane lying In front of the wing is attached. 

. The subcosta (14) lies just posterior to the costa and is 
ctysely fused to it except at the point mentioned above and also 
at the proximal end where after fusing with the transverse bar 
connecting it with the costa it projects toward the median line and 
articulates with a large movable sclente The fused costa and 
subcosta can be traced as far as a transverse articulation of the 
outer third of the wing 

The radius (15) is % large vein lying posterior to the sub- 
costa and extending from the base of the wing to the transverse 
articulation At its proximal end it is interrupted by an oval 
membranous area over which it extends as a narrow bar, and bc- 
>ond this enlarges and fuses with the enlarged end of the Bub- 
costa It also sends posteriorly a small process which articulates 
with one of the free sclentes Distally beyond the tran verse articu- 
lation of the wing these veins are continued as a broad slightly 
chitinized area. Just posterior to this broad area which forms 
the anterior margin of the outer third of the wing is a short vein 
extending from the articulation of the wing It is the posterior 
division of the radius 


The next three veins arise together from an irregular plate 
formed by the fused and enlarged ends of the veins The plate 
articulates with the movable sdente by a well defined process ex- 
tending between two non-chitinized areas. The media ( 16) is the 
most anterior and the largest of the three At its base it is in 
contact on its anterior border with the radius. Distally it separates 
from the radius and at the transverse articulation turns poster- 
iorly and reaches the margin of the wing There is a second short 
vein lying anterior to the distal end of the medius and reaching 
from the transverse articulation to the tip of the wing. This is 
media No. 1, the main vein beyond the articulation being media 
No 3. Posterior to the main branch of the media and within 
the transverse articulation is a small vein which is probably media 
No. 3. It does not come quite into contact with the media but 
antes near it. 

The cubitus (17) is the second of this group and arises pos- 
terior to the medius and is in contact with it for some distance 
after which it turns by a gentle curve to the anal margin of the 
wing. It forms a large triangle in which the third division of the 


The third (18) and most posterior vein arising from this plate 
is the first division of the anal vein. It is not in contact with the 
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cubitus after leaving the plate but bending forward comes almost 
into contact and then turns sharply to the anal margin of the 
wing The second (18) and third (18) divisions of the anal 
veins are separated from the first by the articulation by which the 
anal margin of the wi hg is doubled under when the wing is at 
rest There are two of these the anterior being a well defined 
vein while the posterior is simply a broad chitmized area The 
bases of these vein# articulate with one of the movable sclentes at 
the base of the wing 

THE DETACHED SC LB UTSS AT TECS BASS OF TBS WING 

The most prominent of these detached sclentes jha<attbn^v 
chituuzed V shaped (19) piece which is directed in Jpwbrward 
The base of the V articulates with the antero^tefal edge of the 
scutellum The antenor arm of the- van articulates at ita ex 
tremity with the end of the subcostal van The postenor arm 
articulates by its antenor border and its extremity with a large ir 
regular slightly chituuzed sdente to be described next This V 
shaped sdente consists of a narrow piece projecting from the 
lateral chitmized border of the scutum and scutellum In moving 
the wmg the V rolls foward and over the spme so that if the 
spine is depressed and the V is pulled as described the wmg 
is devated 

The second large sdente (20) lies between the postenor arm 
of the first and the end of the wing vents The antenor half 
which articulates with the postenor arm of the first is depressed 
below the level of the postenor half which articulates with the anal 
vein Hie antenor depressed portion articulates with the projec 
tion from the plate which serves as the origin for the media and 
cubitus 

A third small sdente (21) lies in the membrane just pot 
tenor to the postenor arm of the V shaped sdente It is well 
chitmized and tnangular m shape 

There is a fourth sdente (22) lying ventral to the base of 
the wing m the membrane which connects the base of the wmg 
with the dorsal surface of 4 he epimeron It is oval and slightly 
chitmized 

A fifth sdente (23) similar in shape to the fourth lies just 
antenor to the base of the wing in the tnangular membrane lying 
under the outer border of the metathoraac scutellum 

THE AEDOXEE 

There are seven sterna (1 7) in the abdomen six of which 
are visible Hie first (2) can be seen at the outer angle of die 
metathoraac coxal cavity as a small triangle but if the costa be 
removed it will be seen to extend across the body as a narrow 
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bar and to unite in the middle line in a slight elevation between 
the inner ends of the coxa. It is separated an the median line 
from the. second sternum by a decided notch The second sternum 
is indented by the coxa and presents a median elevation between 
the coxae which is visible on the surface. The median elevation 
on the first segment cannot be seen from the surface. The second 
ana third sterna articulate; the remainder are imovably fused. 
The third, fourth, fifth and sixth sterna are fused and, like the 
first and second, are indexed at the sides of the body and end in 
a well-defined suture just beyond the point of inflexion except 
the surface The seventh sternum is not visible on the ventral 
surface of the body, but can be seen on the posterior end of the 
body forming the ventral wall of the anal opening. It is crescent- 
shaped and bears a number of short hairs. It cannot be divided 
into sternum and tergum 

There are seven pleura corresponding to the seven sterna 
The first six are distinctly separated from the sterna by a well 
defined longitudinal suture. The seventh is fused with its sternum 
to form the ventral wall of the anal opening Each sternum is 
fused to its corresponding tergum. 

The abdominal spiracles are situated on the dorsal anterior 
borders of their respective pleura, excepting the second, which 
lies anterior to its pleuron and directly over the end of the large 
first abdominal spiracle. The first abdominal spiracle is the large 
one described in connection with the meta-thorax. The seventh 
spiracle is much reduced in size and difficult to see from the sur- 
face. 

There are seven abdominal terra (a’-/) corresponding to the 
seven pleura, but there are eight ui all. The first is the broad 
mejobrane lying in contact with the metathoradc postscutellum. 
The second, third, fourth and fifth are similar and membranous. 
The sixth, seventh and eighth are chitinized more or less, and the 
seventh is called the propygidium, and the eighth the pygidium. 
The eighth forms the dorsal wall of the anal opening. 
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The Head 


The MeuAkorax 


i Vertex 
a Prom 

3 Frontal ridges 

4 Eyes 
% Gena 

6 Antennal groove 

7 Genal ndge 

<4') Genal emargination con- 
taining cardo 
(8) Clypeus 
9 Guta 

10 Gular suture 

1 1 Sub-men turn 


i* Labrtun 
a' Antenna 
3' Mandible 
4' Cardo 
5* Stipes 
6' Ladnia 
7* Galea 
8’ Mentum 

& Si? 1 * 


The Protkorax 

i gaostemum 
a fipistermim 
3 Epimeron 
4-7 Pronctum 

8 Coma 

9 Trochanter 

10 Femnr 

11 Tibia 
ia Tarsus 

13 Jugular aclentes 


i Mesosternum 
a Eputernum 
3 Epimeron 
4-3 Apparently absent 

6 Scutellum 

7 Postsculellum 

8 Coxa 

9 Trochanter 

10 Femur 

11 Tibia 

1 a Tarsus 

13 Not re presen ted 

14 Paraptera 

15 Elytra 

The Metathorax 

1 Sternum 
a Eputernum 

3 Epimeron 

4-7 Metanotum 

4 Preacutum 

5 8cutum 

6 Scute! lum 

7 Postscute Hum 

8-19 Metath oracic Leg 

13 Costa 

14 Subcosts 

15 Radius 

16 Media 

17 Cubitus 

18 Anal 

19-23 Detached aclentes 

35 First Abdominal Spiracle 

The Abdomen 

1-7 Abdominal Sterna 
r f -8' Abdominal terga 
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OHIO PLANTS WITH DISSECTED LEAVES. 

Harriet G ^urr. 

An ordinary plant is dependent upon light for its nutrition ; 
and, since the leaf is the organ in which the food is mainly manu- 
factured, it follows that the leaves are arranged in such a way as 
to give them as much light as possible without causing injury to 
their structure. Under ordinary circumstances they have an ex- 
panded blade which presents a large amount of surface in propor- 
tion to the mass Whenever this is not the case we look for some- 
thing in the environment to explain the departure from the usual 
condition. 

There are plants which, typically, have leaves of a certain 
form, but which, when grown in a different situation, produce 
leaves of an entirely different character Plants which grow in 
very dry regions and also in moister regions have a typical form 
of leaf for each condition The same is true of those plants which 
grow sometimes submerged in water and sometimes on dry land. 
In the case of many plants which grow with a part submerged 
and a part above water, each will have its own form of leaf Sub- 
merged plants invariably produce the most finely dissected leaves , 
plants which grow in crowded or in very dry situations also usually 
produce much-divided leaves. 

Below are shown lists of the more typical Ohio plants which 
have leaves of this kind The first list comprises those which grow 
in water; the second, those which grow in dry land, whether in 
dry or moist soil 

One of the most striking of the water plants is Bxdeiu Beckti 
or Water Marigold. The submerged leaves are very finely dis- 
sected, the plant blooms above water, and the upper leaves arc 
above water ; all these latter leaves are simple and undivided. The 
second list is necessarily more heterogeneous than the first, in- 
cluding plants found in moist, rich woods, m waste places, and 
on roadsides, in dry, hot situations, and so forth 

The cause ordinarily given for the dissected leaf under these 
conditions is the adaptation to secure as much light as possible 
for those which grow in crowded situations, and to reduce trans- 
piration as much as possible for those in dry conditions. Where 
plants are crowded together, as they are sometimes along our 
roadsides, a simple entire leaf would shade those beneath it, 
whereas compound and dissected leaves allow the light to sift 
through them and so reach those below. 

Finely dissected leaves are much better adapted to a water 
medium than leaves with undivided or with large blades would he , 
and it is this adaptation, together with the response to diminished 
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light, differences in nutrition, temperature, and so forth, which i* 
the commonly accepted explanation for the form of submerged 
leaves. This explanation, however, &s too general to be entirely 
satisfactory. In this connection, McCallum* has been conducting 
experiment with Proscrpwaca palustns, at the Hull Botanical 
Laboratory. These experiments seem to indicate that the hereto* 
fore t accepted explanation based upon diminished light, nutrition, 
and so forth, will not hold good. It appears that the only constant 
factof in all cases where the water form develops is the checking 
of transpiration and the increased amount of water m the proto- 
plasm. Whatever the inciting cause may be, it seems that this 
condition brings out a certain set of hereditary characters while 
the absence of it produces a different set; just as a root in the soil 
is a typical root, but when growing above the ground may some- 
times produce buds and leaves 

IN WATFR. 

Cera tophy llum demersum— in ponds and slow streams. 

Ranunculus delpfalnifolius— in ponds. 

Batrmchmm tncophyllum — In ponds and streams 

Batracbium divancatum — in streams. 

Rorlpa Americana — In lakes and slow streams. 

Podostemon ceratophyllmn— in shallow streams. 

Floerkea proaerptnacoides-in marshes and along rivers 

Pros e rpinaca palaatris — in swamps 

Myriophyllutn spicatum— in deep water 

Myriophyllum verticil latum— in both deep and shallow water. 

MyriopbyUum tenelltun — on sandy bottoms of ponds and streams. 

Myriophyllum heterophyllum— in ponds 

Cnaio aa kmfTV Cfrin e wy— 15 (old swamp# 

TOoffJraia inflate— in ahauow stagnant ponds 

Utncularia vulgaris — in brooks and ponds. 

Utncularia intermedia— in shallow water along margins of pools and 
ponds. 

Utricular!# minor — in shallow ponds and bogs 

Utncularia gibba — in shallow water or in mud on borders of ponds and 
pools. 

Bidens Bcckii— in ponds and streams. 

ON 1*Y LAND. 

Delphinium conaolida— in waste places. 

Delphinium Carolinianum— on prairies and open grounds. 

Blcocnlla cncnUaria— in woods. 

BfcncnUa Canadensis— in rich woods. 

Capooides flavulum— in rocky woods. 

*W. B McCalhm. Oa the Nature of th« Wfmolw esnatag the Change of Norm an* 
•tractor* 4n pfurfirmun f^Mru BOt Oas Si 9)->d 19“ 
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Fnmaru officinalis — In WMte placet and on holiest 
Sophia pinna ta — tn dry toll. 

Potentiila argentea— in dry toil. 

Kuhnlstcra purpurea— on prairie# 

Geranium columbinmn— in Aelda and along rood-side*. 

Geranium dlwectum— in waste places. 

Erodium deuterium— in waste places and fields. 

Viols pedatiflda— on prairies. 

Viola pedate -in dry fields and on hillsides 
Daucna carota— * in fields and waste places 

Caucalis onthnscuu — In waste plaoes. f 

Foenlculrun foemculum — in waste places 
Bulopbus Amen»n us — in dry soil. 

Chaeroph) Hum procumbeqs— in moist ground. 

Carum carut— occasionally in waste places 
Ptilmimum capillacca— in wet soil, 

Erlgema bulbooa— in Moods 

Quamodit quaraoclit— in waste and cultivaled ground. 

Conobea tnuUifi da— along streams and rivers 
Ambrosia artemibi sc folia— in dry soil 
Coreopsis tmetona — in moist soil 
Coreopsis verticillata— in dry soil 
Dyaodia papposa— along streams and roadsides 
Achillea millefolium— in various situations. 

Authemu cotula— in fields, waste places and along roadsides 
Authemis arvensw - m fields and waste places, 

Matricaria i nod ora— in waste places 

Matncana chamomilla— in waat places and on ballast/ 

Matricaria matricaroides— in waste places, on ballast, and along railroads 

Tanacetum vulgar* - along roadsides 

Artemisia caudate — in dry sandy toil 

Artemisia canadensis— in rocky soil 

Artemisia abrotanum- w waste places. 

Artemisia annua— in waste places 
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ALGAE FROM SANDUSKY BAY. 

LCMIHA C. RlDDttt. 

Daring a six weeks stay at the Lake Laboratory the writer 
kept a careful list of all the algae found in water from Sandusky 
Bair and vicinity* Those not found in the Bay have the name of 
the^, locality following that of the plant. Those names not 
included in Dr. Kellerman’s preliminary check lisof Ohio Algae, 
in Thb Naturalist nor in 11 The Plants of Western Lake Erie” 
by A. J. Pieters are marked by the letter n. The nomenclature 
is that used in De Tom-Sylloge Algarum. 

Ckroococcaceae 

Coeloaphaerium kuctzcngeanum Naeg n 
Merismopedia glauca (Ehrenb) Naeg n 
11 con valuta Breb n 

Oxctlfatoriaceae . 

Arthroapira jennen (Hassel) Stir n 

No&totaeeae 

Aphaanzomenon flos-aquae (L) Ralfs n 

Betfgtatoaceae 

Beggiatoa alba (Vaucher) Treviaaon. n 

Pteurococcaeeac 

Dunorphococcun cordatua Wolle n. 

Rhaphidium polymorphum Freaen 

“ aciculare (A Br) Rahenh n 

11 falcatum (Cord a) Rabenh n 

“ convolutum (Corda) Ralieub. n. 

> v Slaurogenia cruciata Wolle n 

Scenedesmua bijugatua (Turp) Kuetz. n. 

(S obfusus.) 

11 quadracauda (Turp) Breb 

“ obliquus (Turp) KueU n 

( 5 . dcntorphus ) 

Tetroedron tiigonuxn minus Reiosb n 

{Myedrtutn ) 

■■ 11 bifurcation Wolle n 

14 tetragon urn (Naeg) Hansg. n. 

,f minimum (A Br) Hansg n. 

11 enonne (Ralfs) Hansg. n 

ffotaSiractac 

Coelaatrum mkroporum Naeg. n. 

“ csmbncum, Archer n. 

Bora strum iptnulosum Naeg. n. 
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Hydrodidyectae. 

Pedeaatram boryaamn (Tnrp) Menegh. 

11 duplex Meyen. 

(P. ) 

11 tetraa (Ehrenb) Ralfa. 

(P. eknuberg A ) 

Hydrodktyon reticolatum (L) Lagerh. 

Dtsmtdaaue, 

Cloetermm atrigoenm Breb. n, 

11 lunula (Muell) Nittech, q. 

*• encomia Ehrenb. n. 

41 acuminatum Kuetx. n 
11 leibtanii elatma Lewen 

Pleurotaenlom trabecnla (Ehrenb) Naeg 

(Doddium ) 

Diaphinctnm notabile (Breb) Hanag. n. 
(Cbsmarium.) 

Cogmarium leve aeptentrionalia Wille n. 

" contract uni Kirchn 

" granatnm Breb. 

orbiculatum Ralfa. 

“ margaretiferum (Tnrp) Menegh 
•' botrytea (Bory) Menegh 

" portiannm Archer 

" intermedium Delp. 

11 tuborbicularc Wood n. 

" coelatnm Ralfa. n. 

“ aubcrenatum Hautzach. n 
44 blytil Wille n. 

“ buetum flondeuae Wolle n 

44 ornatum Ralfa 

broomei Tbwiitea 
41 pardalia Cohn. n. 

Euoatrum elegana (Breb) Knetz 
fitauraatrnm maticnm depmemn (Naeg) Boldt n 
(5. mmhcnm minus ) 

44 averanm Lind. n. 

(5. brtvispinu) 

a< polpnorpfaun Breb. 

14 pentacledhtm Wolle. a. 

** aapinoautn Wolle. n. 

grallatorium Nordet a. 

Deantidium aptognium (Kuetz) Lagerh. 
Hyalothec* deebttene (Smith) Breb. 
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Polvoaurae. 

thbm cy t e a gigs* (Kuetz) Lagerfa. 

{Protococcxs.) 

Haamatococcna lacnatria Girod, 

(JfrA aw /fo plwi&ks.) 

. Speedy Uma or nm qua tern mum Ehrcub n. 

V. Ftadoriaa monun (Much) Bory. 

^Bndorcna elegass Ehrenb. n. 

Volvor globator (L) Ehrenb. 

Cbdopkoraceae* 

Cladophora decimate fl tilling (Kuetz) Ha tug. n. Castelia 
Ulothrichaceae, 

M kw pm rulgaria farlowii Wolle n Caitalu, 

( Conferva ) 

41 fugaciiauna (Roth) Rabenh n 
Oedogonitueae 

Bnlbochaete rhadmocpora Wittr. n 

H$hmnthoclsdxaceae 
Chantranau pygmala Kuetz Caatalia. 


THE MAXIMUM HEIGHT OF PLANTS IV. 


JOHK H SCHAFFNKR 

During tbe post summer a few measurements on the height of 
various plants were taken and those which are considerably above 
th^ae given in our manuals are recorded below All of the 
plants iu the list are from central and western Kansas, except 
thrte, which were measured in Ohio 


Syntherisma ainguinalts (L ) Dull. 
Pamcum capillare h 
Pankuin trohfenun Lam 
Chaetochloa vindia ( L ) Scnb. 
Bouteloua oligoaUcbya (Nutt ) Tost, 
Atheropogon curtipcndulua (Mx.) Fourn 
Eragroatta major Host 
Viola rafineaquii Greene— Ohio, 
Teucriuxn canadenae L. 

Salvia lanceolate Wflld 
Solamun nigrum L. 

SdUnurn roatratum Dunal 
linaHa linarin (L ) Karat , Ohio, 

Iva xanthllfolia (Fret ) Nutt 
Xauthintn apecioaum Kear. 

Boebera pappoaa (Vent ) Rydb. 
Brtohtites hferacifoha (L.) Raf., Ohio, 
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♦ON A VISUAL AREA IN LAMPSIDA VENTRICOSUS 

F L Landacrk. 

The following observations were made on Lnmpsita Ventri- 
ccsms ( Unio subovatus), with a view to determining the exact 
nature of what appears to be a visual area on the posterior mantle 
lobe 

This particular clam attracted the writer's notice during 
several years while collecting material for laboratory use The 
females while carrying the young glochidia, m the fall, frequent 
the ripples rather than the quiet portions of the stream, as most 
clams do and always lie in the gravel with the long axis hori- 
zontal In addition to these two peculiarities, ventricosus almost 
always has two large frill like appendages on the hinder edge of 
the mantle lobe, and these are usually found moving m the rim- 
ing water These frills are from one inch to an inch and a half 
long, and bear a prominent eye like spot on the dorsal portion 
The fnll is widest on the ventral portion and gradually merges 
into the mantle on its dorsal surface The free edge of this fnll 
bears tentacles which are well pigmented 

The dark spot on the dorsal portion is borne on a hght field 

The waving of the fnll, which at first appears to be due 
to the current, was found, after specimens were kept under obser- 
vation in the laboratory, to be quite regular in quiet water, and 
to occur at the rate of from thirty to fifty contractions per minute. 

The purpose of these movements seems to be to furnish fresh 
water to the young in the gills These are frequently so distended 
with young that the clam cannot close its shell at all. It can 
hardly serve the purpose of di'stnbuting the young as they are 
earned until spring 

The animal, while moving its mantel lobes m the water, 
bears a striking resemblance to a bit of grass attached to a half 
submerged stone. This protective resemblance can hardly account 
for the peculiarity, and, as suggested above, it is probably respir- 
atory in function 

The animal is much more active on bright days, and was 
observed to retract its mantle when a shadow was thrown on it. 
This suggested that there must be a visual epithelum somewhere 
on the mantle lobe. 

The attempt to demonstrate the connection of the nerves 
running to the posterior mantle region with the epithelial cells 
was not successful, although both Golgi, and Vom Rath methods 
were ftsed. The histology of the pigmented area, especially the 
eye like spot was carefully worked out, and while the actual con- 


* Bead before the Ohio Academy of Science, CohnafaM* Ohio, ifttf 
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tact betyecp nerve «d epithelial cell would be needed for a 
demonstration, this spot has every appearance of being visual 
and the writer believes it to be such 

The tnaptle was found by repeated experiment to be sensitive 
to both concentrated rays of light and to shadows. It was not 
determined whether the visual area was confined to one spot or 
genefelly distributed. 

A section through the eye like spot shows the epithhnm to 
be greatly thickened, and much more pigmented than the ordin- 
ary epithelial cells. The slightly pigmented epithelium is about 
15 micromilUmeters thick while the eye spot is 60 

The ordinary epithelium is pigmented throughout about half 
its length, the remaining basal portion of the cell being taken up 
with tie nucleus, while in the visual cell the nucleus is 15 mm. 
long and the pigmented area 45 mm. long 

The outer exposed end of the visual cell bears a well marked 
corneous like coat while this is almost absent from the surround- 
ing epithelium. 

In addition to these marked different at ion^, the basal ends 
of the visual cells are drawn out into branched processes which 
are about 15 mm. kmg. These extend down into the subjacent 
tissue and supply the place of a rather well defined membrane 
which exists between the ordinary epithclime and underlying tis- 
sue, While these processes have Hot been proven to be in con- 
tact with nerves, yet there is an undoubted visual area here The 
modification of the ordinary epithelium iuto a heavilj pigmented 
eptthelhm and this finally into a visual area as m this form does 
not involve nearly so radical a change as has gone 011 111 the dev el- 
opement ,of the pallial eyes of pecten. The corneous lens like 
body is only a modified cuticle and any cell bearing pigment may 
he sfftsitive to light 

The presence of so well defined visual area in one of our 
fresh water clam is a striking fact since the group as a whole 
seems to be entirely insensitive to light. 
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MEETING OF THE BIOLOGICAL CLUB. 

The Biological Club met in Orton Hall, Oct, j; the program 
consisted of reports of work done by the different members 
during the summer. 

Mr. Mills reported that the Baum Village was divided into clans 
and stated that copper, obsidian and pottery had been discovered 
in the mound. Explorations at Kinnickiunick showed that the 
implements etc used were the same aa those in the Hopewell 
collection. The structure of this mound is somewhat peculiar : 
at its base is a low platform of hard tamped day and below this 
is an older village site. He also reported the discovery of the 
skull and lower jaw of a mastadon at Grove City. They were 
imbedded in boulder clay about 9 feet below the aurface. 

Prof. Osborne reported an increased attendance at the Lake 
Laboratory. His work was esp dally with the Hemiptero. He 
reported that the attendance at the Zoological Section of the 
A. A. A. S. was large and the papers good. He mentioned 
especially some on the cicada which showed that it took food in 
its fedult state and that there are according to measurements of 
specimens several distinct species previously supposed to jbe 
varieties. v 

Prof. Prosser reported work on the Columbus quad riM fle of 
the Topographical survey which showed some very«tfmresting 
features and gave the results of some of his wsfeod roe correla- 
tion of various formations 

Prof. Schaffner reported Klyinus hirsutiglumis os new to the 
state list and gave some notes and photographs of the Ecology of 
the prairies, showing strikingly the effect of water < 

Miss Riddle reported finding some of the more unusual flower* 
ing plants at Sandusky and collecting numerous algae from the 
bay. 

Dr Killertnan reported three weeks of very profitable collecting 
along the Greenbrier River in south-eastern Weal Virginia. He 
stated that his results were not ready for a full report as yet. 

Mr. Griggs gave •>ome account of a trip to Gualumala, empha- 
sising the opportunities for investigation of tropical forms and 
the relatii e ease with which one could take advantage of them. 

A committee consisting of Prof Osborne. Prof. Killerman and 
Miss Flynn was appointed to nominate officers for the ensuing 
year. 

Orro E. Jennings, 

Secretary, pro tern. 
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A STATISTICAL STUDY OF VARIATIONS IN 
THE PERIODICAL CICADA* 

Herbert OsboriI 

One principal variation from the normal type of Ttbicen septet* 
decern has been recognized at least since 1839 It was described 
as a distinct species in 1857, but later Rileyf and other authors 
have given it varietal rank only, and Marlatt 111 1898} terms it a 
"dimorphic variety.” 

In the occurrence of the present year this form has been very 
abundant at Columbus and elsewhere, and I have thought it 
might be worth while to secure some statistical data as to it and 
to review briefly the question of its relation to the typical form. 
^ Material has been collected from the University grounds and 
timber near by, from Arlington to the west and Franklin Park 
to the east of the city, representing points about eight miles 
apart, and other lots in Cincinnati and at Brush Lake. Observa- 
tions have been reported to me by Mr. Dury and Professor Geyer, of 
Cincinnati, and from Prof Cook, of DePauw University, Green- 
castle, Ind. These specimens and observations have been cor- 
roborative ot my own and need not be further mentioned, except 
when included with precise measurements. 

The ccusini form is smaller than the normal and the abdomen 
beneath is entirely black, only rare specimens showing a narrow 
hind border qf yellowish or orange yellow. The cross veins of 
the wing forming the "W” mark are commonly less oblique and 
the "W" therefore shortened, This point, however, as in the 

* tad before Be a H oS V, An Aaooc. A4v. Heifer , Ptttrtmnr, July i, ion 
i Isj. A Ben Ini, Reft Kfc i, p eo 
i Ruu.14.Dk. «»t,p 17. 
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normal forms, seems subject to wider variation Hum the other 
structures. 

Measurements have been made of eight hundred specimens 
taken at random from various localities, the only point of selec- 
tion being to get an equal number of both forms (in each sex) in 
order that the frequencies for each form should be fairly repre- 
sented. All intermediate forms are represented in due proportion 
to their occurrence in the lots examined. 

Results of the measurements show a very decided constancy 
for each variety and for each sex of each variety, the wing length 
of casstm males averaging 27 4 mm , width 10.9 mm. and body 
length 22.9 mm,; while for normal form the wing length is 
33.1 m., width 12.5 mm. and body length 28 mm. For the 
females, cauini ivcm, wing length 30 mm., width 11.3mm., body 
length 24.1 mm., while normal 17-deccm are wing length 34, 
width 12.8, body length 29.3 mm. The constancy of each can best 
be shown by curves of frequency for certain measurements, and 
this is shown in accompanying plate Taken by constancy of 
each form and it must be recognized that their forms are well 
established 

I may add that measurements, so far as made, indicate same 
proportion in length of beak and ovipositor and in width of 
thorax It is believed that the wing length and width is as good 
a criterion of variation for the species as any other measurement 
that could be selected The length of the entire body vanes 
somewhat with degree of contraction, and for females with con* 
dition of ovaries, but in the measurements given this was elimi- 
nated, as far as possible, by taking the specimens in same condition 
of matunty; most of them were dry, but some were killed in 
formalin. 

Cjplor variation is also very constant. In rare instances certain 
- forms showed a narrow orange border to abdominal segments. 

There is a difference in genitalia, but apparently not enough to 
exclude the idea of crossing, and Riley says the difference is not 
constant. I have not examined a sufficient number to pronounce 
upon the constancy, but from the method of coition I should 
thiuk a pairing of opposite varieties, while not impossible, would 
be difficult. There is a very decided difference in note — , a fact 
recorded as early as 1830— and this, if the note is a mating call, 
would certainly have an influence m maintaining this isolation. 

A special effort was made to note copulations and determine 
whether in any case the varieties crossed, or any efforts were 
made toward crossing, but out of seventy pain taken in cotta 
not a smgle instance of cattini paired with normal 17-decem form 
has been seen. There is here, then, a very evident case of isola- 
tion due to sexual selection, and it would appear on this basin 
e ver y opportunity for perpetuation of the variety. 
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There it>, so far as I can lean, no positive evidence that the 
variety ia a dimorph, which may reproduce the normal type, or 
that alternates with it. It is certainly not a sexual dimorph, as 
both sexes are represented in each form, and, as shown, else- 
where, pair by themselves ; seasonal dimorphism is evidently not 
to be considered, so that I see no reason to use the term 
“dimorphic” as applied to this species. 

The fact that the two forms appear simultaneously in the 
seventeen-year period and have so many characters in common is 
certainly good evidence of a very dose relationship, and it would 
seem safe to say that they have sprung from a common stock, or 
very likely that one ia a derivative from the other, Which still 
represents the ancestral form While not yet determined, it 
would seem pretty evident that eattim is the derived form, since 
it appears less commonly than the other and has probably a mcne 
restricted range. If, possibly, a depauperate variety, it seems 
now to be fully established as a distinct form It pertains espe- 
cially to the brood XXII having such wide range the present 
season (1902), and was noted especially by Riley for the same 
brood m 1868, 

Iu my own experience it has been very rare in broods V and 
XIII, which I have had good opportunities to observe in Iowa in 
the occurrences of 1878, 1888 and 1895. 

Summarizing * ( 1 ) There is a very constant color difference 
(2.) Measurements show very close adherence to two entirely 
different averages for length of body, length of wing and width 
of wing This is best shown by curves. ( 3 ) There is a totally 
different note characteristic of each form, which must be consid- 
ered ns representing different morphology of sound-producing 
organs as well as basts for selection of mates. (4.) No casttni 
forms have been found paired with normal forms and none have 
been recorded or reported by other observers. (5 ) There is a 
difference in genitalia, though perhaps not enough to exclude the 
possibly of mating, and Riley says the differences are not con- 
stant 

Whether this form be called a variety, sub-species or species, 
is, it seems to me, of less importance than a recognition of its 
distinctness, and a determination, if possible, of its phylogenetic 
relationship. For purposes of designation it may conveniently 
be called Ttbieen cassim Fisher 

A variation of a quite different type was noted, but was repre- 
sented by only two specimens. 

I am under obligation to Mem W. Morse for assistance in 
making the measurements. 
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OBSERVATIONS ON SELF.PRUNING AND THE 
FORMATION OF CLEAVAGE PLANES. 

John H Schafvnkr. 

Plants form separation layers and brittle zones for a variety of 
purposes, and the process is one of great importance in the life 
of Many species, especially in those of a woody nature. The 
most familiar example is the annual phenomenon of the shedding 
of leaves and leaflets in our deciduous trees and shrubs By this 
means the plant gets nd of useless members or of such as would 
be injured by long periods of dry or cold weather. 

When fruit or seed is developed there is again the necessity 
for some means by which these bodies may be separated from the 
parent. In many cases, both in perennials and annuals, the 
parts are pruned off by the formation of cleavage planes 

The most interesting examples of the development of separa- 
tion layers and brittle zones are those by which ordinary buds, 
twigs and branches are cut off or self-pruned This may be an 
adaptation for getting rid of leaves which do not themselves have 
the deciduous habit ; for vegetative propagation ; for the cutting 
off of herbaceous stems near the ground, as in certain perennial 
tumble-weeds and other geophilous plants , or it may be a pro- 
cess whose primary object is simply to rid the plant of surplus 
branches, thus preventing decay and allowing for the production 
of more new twigs and leaves the following season 

Whether separation layers are ever produced in roots or under- 
ground stems is not known to the writer. But it seems that this 
would make an interesting though difficult subject for research 
The process of self-pruning has been studied by the writer for 
several years, and during the past summer further observations 
** were made to supplement previous work on this subject. A 
number of species were added to my former lists, including 
members of such widely separated families as Myricaceae, Acer- 
aceae and Vacciniaceae A number of trees were found to prune 
abundantly in the spring. The soft maple (Acer aaccharinum L. ) 
was self -pruning abundantly from the first of May to the first of 
July. From some trees hundreds and even thousands of twigs 
from one to ten years old were shed during this period. The 
formation of the joint and cleavage plane is much the same as in 
the poplars, and most of the twigs had leaf buds with partly 
developed leaves, Acer rubrum L,. also self-prunes in the spring 
and shed twigs from one to ten years old were collected on May 
12th. No evidence of self-pruning was discovered in Acer sac- 
charum Marsh, or Acer negundo L. Ulmus americana L. also 
sheds twigs in the spring, although autumn is the more usual 
time for this tree to self-prune. On May 16th a large tree was 
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seen shedding twigs by the thousands. Sometimes a twig would 
drop every few seconds. On May tpth the ground beneath this 
tree was covered with twin and parts of' twigs from one to six 
years old on an average of about ninety per square yard. 'When 
it is stated that the area thus covered was over ten yards -hr 
diameter some idea can be obtained as to the number of twigs 
mimed off in a few weeks. This tree was still self-pruning on 
June 3 d. Many other trees were pruning at this time. The 
weather was very dry and it is the writer’s belief that dry weather 
accelerates the process of self-pruning. 

W. E. Britton* reports that when the fruit of the dm is ripe 
gray squirrels prune off considerable numbers of branches, and 
suggests that injury might be done to trees in this way. It 
would appear, however, that an elm tree which naturally prunes 
off hundreds of branches a year could not be injured materially 
by losing a few twigs which squirrels might bite off while feeding. 

The slippery dm (Ulmus fulva Mx ) does not self-prune 
brandies, but it sheds large numbers of lateral buds every year, 
and has therefore no need of pruning off surplus branches. 
Foerste f* has observed such a process in a number of trees 

The cottonwood ( Populus deltoides Marsh.) was found to self- 
prune occasionally from the time leaves appear in the spring nntil 
they are shed in the fall, although the main period of self-pinning 
is at the time of the shedding of the leaves. In a previous 
article, the black oak (Quercua vdutina Lam.) was given in the 
list of oaks which are supposed not to self-prune. During the 
past summer, however, the writer found trees, on Cedar Point, 
Sandusky, Ohio, which were shedding a few small twigs by 
forming cleavage planes in basal joints. In late autumn the 
hackberry (Celtis occidentals Mx.) sheds considerable numbers 
of leafy twigs of the season by means of the formation of a 
brittle zone in the same manner as was described in a previous 
article for the fruiting twigs. 

The following plants, not mentioned in previous papers by the 
writer, sdf-pruue by the formation of cleavage planes in basal 
joints . 

Juniperua virginiana L, 

Populua balhamifera L. 

Populua tremuloidea Ms. 

Comptonk peregrin* (L.) Coult Mostly twigs at the srssnn si* 
pruned off. 

Quercua velutioa lam. 

Qoereua unfcricana Mx Self-prunes smell twigs, but not abundantly. 

Euooymns ouropaeua t Twigs from one to eight years old ere self- 
pruned. 

» W X Brtttoa The Pray Bqtrfml as a Twtfr p c aaor adeem ms* 19M. 

t A tig. f Pat me. The UmtttmdM of Tnm la Winter Bot Os* n: »*» rtpe. 
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Baonyaua atrop w p u rens J*cq. Shed twigs bom one to four yews old 
ware collected* 

Acer Mccfaerinom 1<. 

Acer rp bmm L, 

Folycodwm temcncum (h>) Greene 9eU-pranee twigs abundantly, 
Vaccinmm vadUnm Ktlm. 

*!%$ following two grapes were studied and found to prune in 
the normal way for such plants by the formation of cleavage 
planes corresponding to leaf nodes in twigs of the season : 

Viti* Ubrusca L. Wild variety. | 

Vitis bicolor Le C. 


As stated in the beginning of this paper cleavage planes are 
often formed to separate the fruit from the parent plant. It is 
interesting to note some of the ways in which this is accom- 
plished. In the simplest cases a cleavage plane is formed at the 
basae of the fruit, which falls off while the peduncle dries and 
decays away. This is the case in Rhus glabra h- In others the 
separation layer is formed at or near the base of the peduncle, as 
for example in the ground cherry, Physalis pruinosa L. In this 
herb a very perfect cleavage plane is formed in the peduncle. In 
the apple and pear the separation of the fruit from the tree is 
accomplished in the same way by the development of a rather 
imperfect cleavage plane or separation layer. In some plants, as 
in Prunus americana Marsh , or in Benzoin benzoin (L ) Coult., 
the fruit first falls off and afterwards a cleavage plane is formed 
at the base of the peduncle. In the plum the peduncle sometimes 
dries off and is not immediately shed, even though the separation 
layer is formed. When the fruit is produced on panicles or 
cymes there are also several methods of procedure. In the dog- 
woods, as in Cornus asperifolia Mx., the berries drop off singly, 
and later the fruiting cyme is closely excised by a smooth cleav- 
age plane ; while in the smooth sumac, as stated before, the 
berries drop off m the same way, but the much branched panicle 
remains to decay gradually. In the chestnut (Castanea dentate 
(Marsh.) Borkh.), the stems which bear the bun become <juite 
woody, but a cleavage plane is formed and the entire fruiting 
branch is thus pruned off. 

The writer has had some difficulty in looking up the literature 
on the subject of self-pruning. This may be because no dis- 
tinctive term has come into use for this common and most 
interesting phenomenon of our shrubs and trees. The following 
is a list of recent American papers bearing upon tills subject ; 

1885 Tbslbasb, Wa. When tbs Leaves Appear sad Pah. 


Ann. Rapt Agr. Exp. Sts., Univ. of Wisconsin, for 1884. p. 59. 

1891. Ponstt, Aco. P. On tbs Casdttg-off of the Tips of Enochm 
of Certain Trees. Bah. Torr. Bot Clnb. ip: 367-969. 
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1893. Fobastb, Auo. F. On the Carting-off of the Tips of Branch** 
of Certain Tr e e* Part II. Boll Ton. Bat. Club, j o ■ 157-168. 

1900 Bksskv, C E Botanoical Note*— The Annual Shedding of 

Cottonwood Twigs Science 11 650. 

1901 Scsawkvr, Jo HU U , and Tymr, Fred. J. Note* on the Self- 
Prtwiug of Tree* Ohio Nat / .♦ *9-33 

1902 Schaffher, John H The Self-Pruning of Woody Plant*. 

Ohio Nat 2 171-174. 


NOTE ON THE OCCURRENCE OF THE CIGARETTE 
BEETLE IN COLUMBUS.* 

Zy Hubirt Ouorn, 

The injuries of this insect have been reported from different 
points in the United States during the last eight or ten years but 
so far as I am aware no definite record of its appearance in this 
city has been published It may be of interest, therefore, to note 
its occurrence and the conditions under which it has proven 
troublesome It was first brought to my attention by one of the 
furniture firms of the city who reported the damage of certain 
plush upholstered furniture aud desired information as to the 
insect and especially in reference to the probability of its having 
gained entrance into the articles while in their possession. An 
examination of the furniture showed the plush covering penetrated 
at points and the insect occurring in considerable numbers in the 
cotton immediately beneath the plush and m many *casea, frag- 
ments of the plush covering mingled with the cotton. Under- 
neath the cotton in the filling, no specimens were* observed This 
evidence seems to show quite conclusively that the insect had 
entered after the covering had been put in place and was not due 
to the presence of beetles or their eggs or larvae in the material 
used for filling. It seems that the furniture had been sent to this 
firm for recovering ; kept in their shops but a few days, and 
returned to the owner, aud that the injury of the insect had not 
been discovered until some eighteen months after being in the 
shops ; and that in the meantime the house had been dosed and 
unused for a period of some six weeks. The conclusion seems 
evident that the attack originated in an infestation occurring, very 
likely, during the time that the bouse remained unused, the 
beetles gaining access by means of cigarette packages or some 
infested article of furniture, and the fact that the articles were 
unused permitted the insect to become fairly well established. It 
may be remarked that this insect is likely to become prevalent in 
many of the cities of the State, and that prompt attention to its 
destruction, wherever it is noticed, i4 very important. Where 

+Bctd before the Ohio Mate Academy of id ta oe , Noe. 190** 
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occurring in upholstery the most convenient treatment is to apply 
benzine and gasoline, but of course due precaution against the 
possibility of any flame coming in contact with the fumes must 
be taken. The firm in question are to be commended for their 
attitude in the matter, as they were anxious to make good any 
injury that could be traced to their own factories or to negligence 
on their part. The fact that no furniture in their establisnment 
has ihown injury from this insect, along with the fact that the 
furniture was in their possession for so short a time, makes the 
conclusion very certain that the infection was not due to their 
rooms or factory being infested The infeect as recognized in the 
larval stage is a small, coiled grub, nearly white in color, the 
head marked with brown patches, especially on the lower por- 
tions. The adult is a minute hairy beetle, about one-eighth inch 
in length. 

Specimens in the department collection have been received 
from Prof. J C. Hambleton, who found them at West Jefferson. 
Mr. Dury reports them in Cincinnati, and a recent Bulletin from 
the division of Entomology, Department of Agriculture, reports 
them as destructive in cigarette packages and other tobacco pro- 
ducts in Cincinnati 

The fact that this insect occurs in a great variety of materials 
renders it of great importance. Its first destructive appearance 
being noted in packages of cigarettes gave it its name , but it has 
been observed in a great many different articles, such as starchy 
foods, cotton goods, silk, plush, upholstery, etc 


THE FLORA OF LITTLE CHICKEN ISLAND. 

f Joinr H Schaffxkk. 

On the aand of last June, I paid a visit to the Hen and Chicken 
Islands which lie in Canadian waters beyond North Boss Island. 
After landing on the Hen Island there was time enough to visit 
only one of the three " Chickens " which accompany the " Hen.” 
This was the one farthest south-east, known as Little Chicken 
Island, the other two being called Big Chicken and Chick Island. 

Little Chicken Island is a nestling place for the common tern, 
and the higher part of the surface was covered with tern nests, a 
few of which contained young birds. The island is a rocky reef 
covered with coarse drift pebbles. The central pert is simply a 
ridge of large, loose pebbles, without vegetation of any kind, and 
around this is a zone of herbs teaching to the water's edge, with 
a good-sized bunch of willows on one side, none of which are 
much over six indies in diameter. 
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I made a careful search for alt the species of plants growing on 
the island, and since such a flora must be qrnte transient, it is 
here recorded. Aside from a few of the lower algae and fungi 
on the rocks and dead organic matter, Maxchantia polymorphs 
and several mosses were the only lower forms present. Fifteen 
apedes of seed plants were determined, and there may have been 
several more species of Polygonum, but they were not mature 
enough for satisfactory determination. Following is the list of 
apedes* 

Echin o cht oa crua-galli (£,.) Besov. 

Agroatu alba L 
Arena oatlva L. 

Salix amygdakudea An dr 
Ultntu omerlcana L 
Polygonum lapatiufolmm L 
Polygonum perucaria L. 

Atriplex hoatata L 
8cuteUana lateriflora L 
Lycopua americanua Muhl 
Cephotanthua occidental u L 
LepUlon caaadenae (L.) Bntt. 

Bident frondoea L 
Btdena connate Muhl 
Carduna ap. 

Of these the Avena, Ulmus, Lycopua, Cephalanthus and 
Carduna were leading a very precarious life. It will be seen from 
the list that there are only two plants which have bathed fruits. 
Four have adaptations for wind distribution and may have been 
carried in this way. The other nine have small seeds which may 
have floated over from neighboring islands or they may have been 
carried in the mud sticking to the feet and feathers of birds. An 
apple was found washed ashore, but there would be little chance 
for such a plant to gain a foothold on the island. It is probable 
that most of the seeds which arrive find it impossible to establish 
themselves, because of the limited amount of soil and other 
adverse conditions. 
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COMPASS PLANTS OF OHIO. 

Hajl&ibt o. Bom. 

The name “compose plant " was first given to Silphium 
ladniatum, commonly called Compass plant or Rosin-weed, one 
of tte family Composite and found on the prairies of North 
Amenta. It is the best known of this dsss of plants and affords 
perhaps the best illustration of them. The name originated with 
the hnnters on the prairies who observed that the leaves had a ' 
peculiar vertical position with the edges pointing north and south. 
Even under cloudy skies they were able to make use of this pecu- 
liarity as a guide to directions. 

The vertical position of the leaves is due to the twisting of 
the leaf -blades ; this seems to be confined to those plants which 
prefer open, sunny places and which grow in the warmest parts 
of the year, and to this we may look for an explanation of the 
phenomenon. The full effect of the sun’s rays upon the leaf 
during the hottest part of the day, especially on the prairies 
where the temperature sometimes rises very high, would cause an 
over-heating and an excessive amount of transpiration which 
would be exceedingly injurious to the plant and might cause its 
death. To avoid this the leaves twist so that they have what is 
called the “ profile position,” the sun’s rays falling directly upon 
the edges at mid-day and upon the surfaces only at morning and 
evening. It Is interesting to note that when compass plants are 
found growing in damp, shady places, the leaves have the ordin- 
ary position, i. e., not vertical or twisted. This placing of the 
leaves horizontally in the shade and vertically m dry, sunny 
places may be seen in many plants, including shrubs and trees, 
though in only a few of them do the leaves have a north and 
Bonn position. The name “compass plant,” however, is not 
restricted these last. 

The following is a list of our Ohio compass plants : 

Lactoca Scariota L Prickly Lettuce. 

Lactuca worn L Strong-scented Lettuce. 

SUpfaium ladniatum L. Compass-plant, Rosin-weed. 

Brige r on Philadelphia* L. Philadelphia Fleabane. 

Lactnaria acanoaa (L.) Hill, Button Smkeroot. 

Grindelia sq uar rosa (Ph.) Duval. Broad-Leaved Gum-plant 

Of these, Laetuea vinos* (formerly confused with L. SeariM) 
and Erigtron Pktbddphiacus are very common. In the latter the 
twisting of the leaves is especially noticeable in the spring, 
although they do not have a north and south position. Silphium 
taei ntotun is found on the prairies in the northwestern part of 
the State. • 
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A RECORD OF OBSERVATIONS ON THE 
DANDELION. 

J D Sikkim 

The following observations were made by my son, Don C. 
Simkins, upon two dandelion heads. One was studied from May 
loto June 4, 1901 ; the other from May xa to June 4, 190a. 
Observations were recorded three times a day — morning, noon 
and night In the notes below " No. One " refers to the first 
head and its scape ; “ Not Two” to the second head and its 
scape No. Two was the more typical specimen. 

The dandelion grows in a funnel-shaped opening which it 
makes at the surface of the ground. No. One remained in this 
funnel for two days after being discovered, without lengthening 
its scape ; No. Two did the same It was five days after No 
One was discovered before it bloomed ; after No Two, eight 

Beginning at seven o’clock in the morning, it took one hour for 
the head of No. One to open the first morning it bloomed, and m 
about five hours it began to dose It took one hour to fully 
close. Only the outer half of the flowers bloomed the first day 
In opening and dosing, this head made the same record the second 
day, except that the inner half of the flowers were also in bloom 
On the third day the head opened a short tune. No Two made 
the same record On some days the dandelion remains in bloom 
until later in the afternoon 

After flowering No One required fifteen days to ripen its seed ; 
No Two, nine The cold rainy weather delayed No. One 
When the fruit on No One was ripe it took forty minntes for the 
head of pappus to open. The plant made a mistake, for it 
rained and washed a part of the seed off, while a part hung on 
for three days ; but possibly it could not wait any longer, for it 
had been delayed by four days of rainy weather, except the day 
before the head opened. No Two opened in the same time, the 
wind rose and the parachutes were corned away — all on the same 
day. In fine weather you will see many pappus heeds in the 
forenoon and but very few in the evening All the seeds in Nos. 
One and Two seemed to mature. This plant is so very numerous 
that many insects are induced to aid in pollination. 

During some days, as well as some nights, the scape does not 
grow. In No. One it grew during ten nights; in No. Two, 
dorm thirteen. In No. One it grew during seven day-times ; in 
No. Two, during nine. At certain times the scape makes a rapid 
growth. No. One, on each of two n on-successive nights, grew 
one and one-half inches, and during another night two inches. 
No. Two lengthened one inclLon each of two non-succeasive 
nights, two inches on one night, and four and one-third inches 
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-during another. No. One never grew one inch during any day* 
time except once ; No. Two lengthened one inch in one daytime 
and two inches in one other. No One lengthened rapidly during 
the last three days and nights just before it completed its growth. 
No. Two did the same, except that it grew an eighth of an inch 
after the seed had been scattered, probably owing to a shower 
No. One did not grow any for three days and nights just before 
opening the head of pappus, but the weather was cold and rainy ; 
No Two lengthened very rapidly during the three days and 
nights just before- scattering the seed, probably because the 
weather was warm and windy, with a slight shower the night 
before the head opened No. One did not grow any during the 
three days and nights just after blooming, probably because its 
strength hac^ been exhausted in flowering , No. Two did the 
same. This was the longest period of rest from growth that 
either plant took The scape of No. One grew over an inch 
during the days and nights the head was in bloom , No Two, 
two inches No. One grew one inch during the day and night 
just before blooming , No Two, four and one-third inches the 
night previous to blooming— its most rapid growth 

In No. One, previous to blooming, the scape bent over to 
lower and protect the head, but became erect the night before the 
head opened. By this process the head was elevated over an 
inch. No Two did the same. Along the roadside this process 
often makes a difference in elevation of the head of four inches, 
especially if the neighboring vegetatiou is growing After 
blooming the scape of No. One again flexed to lower and protect 
the head while the seed should npeu. By the scape’s assuming a 
compound curve the head stood erect The scape became straight 
and vertical two days before the seeds were to be scattered, thus 
raising the head an inch more than it otherwise would be. Along 
the roadside this change in the direction of the scape often 
elevates the head os much as six inches. The record for No Two 
was the same as for No One 

In No One the corollas died and dned in about five days after 
blooming, and at the end of three more the growing pappus 
stalks pushed them off ; for No. Two no record was made In 
No. One the plant was five days in reflexing the scales of the 
outer involucre ; but after they were once down they never again 
became erect The same was true of No. Two. In No. One 
the scales of the inner involucre curved outward near their middle 
to permit the flowers to bloom, but became erect in the evening 
ana at night to close the flower. They also remained erect while 
the seed was ripening. When the head of pappus was ready to 
come out this was accomplished by the receptade’s changing from 
a concave disk to a convex one. This mechanical device not only 
opened up the head of pappus, but reflexed the involucres at 
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their base. They never again left this position. No. Two made 
the same record. The pappus disk, is also concave until it her 
comes convened to help open the pappus head. While it is 
concave the pappus hairs stand erect and parallel ; but by becom- 
ing convex the disk forces the hairs to radiate like the stays of 
an open umbrella 

In No. One, the head faced the sun from morning until noon 
while in bloom ; No. Two did the same. But this seems to be a 
rule to which there are exceptions. 

After the seed is scattered the scapes soon wilted and fell to 
the ground. 

In No. One the full length of the scape was twelve inches ; in 
No. Two, nineteen inches The grass was taller around No. 
Two. In tall grass or in a pile of rails, the scape > may reach a 
yard m length and stand erect most of the time, while on lawns 
that are frequently mowed they are usually short. 

No. One grew in the back yard, on the northwest side of its 
bunch, and when the scape flexed it always bent in that direction. 
No. Two grew near the same place, an the south side of its bunch, 
and when the scape bent it was always in that direction. Of the 
76 records made of No. One, 28 were marked "rainy '* and 18 
"cold”, in the 68 made for No Two, ir were marked "rainy" 
and 8 "cold.” 


PREHISTORIC ANTHROPOLOGY. 

[ABHNACT ] 

Addreis of the Retiring President, Mr. Mills, Delivered at the November 
Meeting of the Biological Club, at Orton Hall. 

Mr Mills gave a review of prehistoric Anthropology, which is 
accredited to the scientists ot Denmark, who had stamped the 
meaning upon the word Anthropology, designating it as a science 
well recognized and as definite as the science of Botany, Chemistry, 
Zoology or Geology. He also reviewed the obstacles encountered 
by the investigators in the study of prehistoric Anthropology. A 
great many of the discoveries were due to the persistence of Pro- 
fessor Steenstrup, one of the Commissioners of Denmark, who 
first discovered that prehistoric man had the domesticated dog by 
fining hones that had the appearance of being gnawed. By 
applying these observations to the village sites of Ohio, Mr. Mills 
was able to discover at the Baum village site along Paint creek, 
and the Gartner Mound along the Sdoto, a number of bones that 
had the appearance of being gnawed, and this led to the discovery 
of the domesticated dog at this place. These bones were after* 
ward sent to the National Museum, and there Identified and 
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described by Professor F. A. Lucas as a species modi the size and 
proportion of the bull terrier, and resembling very much the dogs 
found in the old village sites in Texas and the old Pueblos. 

Mr. Mills also stated that at the present time in all Europe 
every dolman and village site is known to the scientist; the 
borders of all the inland lakes have been studied with cue, for it 
was thought that many of them were Bites of sunken forests, and 
many of these sunken trees could easily be detected in time of low 
water. But as investigations went forward it was soon shown, 
after lifting one of those trees from its bed, that it was a sharp- 
ened pile, bearing evidence of human workmanship ; that these 
had been driven into the ground and the tops of these piles in the 
remote past served as the sites of the homes of these early paople. 
At the same time a study of the various implements found in the 
shell heaps of Denmark and in the inland lakes of Switzerland 
and dolmans of various parts of Europe, brought out the fact of 
the similarity of the implements of these different countries. 
Therefore, by reason of this similarity, the scientists of that time 
were able to determine the prehistoric ages by comparing the dif- 
ferent implements of these various countries and the recognition 
of the resemblance between them, and by so doing they were able 
to correlate and identify the culture of early man. It was also 
found in later years, as the knowledge of prehistoric world 
increased, that this great similarity of European implements was 
found to exteud to the Western Hemisphere ; that practically all 
of the implements and ornaments made of stone, bone and shell 
found in Europe could be readily duplicated in the United States. 
Ever since the establishment of the science of Anthropology the 
question that has been uppermost m the mind of the anthropolo- 
gist is to find out the orgin of the people that inhabited this 
country In relation to their unity or diversity the scientists of 
** thif country have been accepting the evidence furnished by crane- 
ology, by language and by social institutions of the American 
tsibes and their predecessors. 

Dr Morton, in 1839, brought out the idea of the homogeneous 
physical characteristics of the abori^inees of America, extending 
from Terre del Fuego to the Arctic circle, and it has been accepted 
without question, and has more recently been made the basis of a 
widely comprehensive deduction Other scientists believe that 
the American Indian is essentially separate and peculiar, a race 
distinct from all others. 

A review of all the theories advanced on both sides was extens- 
ively discussed, but the speaker could not bring out all the points 
that may be produced to show the unity or the diversity of the 
human race, but was sure that the student of anthropology, with 
the wealth of material and opportunities now afforded, will be 
able in time to solve the problem which for the last three-fonrtha 
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of a century has been troubling us, namely, the uroblem of the 
unity or the diversity oi prehistoric men in America. 

Mr. Mills also reviewed the work of the Ohio State Archaeo- 
logical and Historical Society at the Baum village rite along Paint 
creek and at the Gartner Mound along the Scioto. At the Baum 
village the work this year fully demonstrated that the people 
lived in small dans or family groups ; that these dans had their 
own burial grounds, refuse pits, etc. Explorations carried on in 
previous years developed no burials having earthen jars plated 
with them. However, during the past year's work burials were 
found with earthen jars placed at the head. These jars invaria- 
bly contained a spoon made of ocean shell or the bade of the 
common land turtle, cut in form to be used for the same purpose. 
In other jars large awls were found, which were no doubt used 
for conveying food to the mouth. 

The light that is thrown upon one brief period of the past by 
the study of these village sites, surrounded as they are by the 
mounds and earthworks of that by-gone people, testifies that they 
were agriculturists as well as hunters ; that they lived in the 
family group or clan ; that each clan was versed m the manufac- 
ture of pottery, ornaments and implements , that they had the 
domesticated dog, and that this dog resembles very much the 
dogs found in the Southwest and even in Mexico Moreover, 
these people had communication with the world other than their 
own habitation, as is evidenced by the intercourse with which 
they obtained mica, copper, obsidion and ocean shell. 

The latter part of the summer was devoted to mound work, 
and the Gartner mound, situated about six miles north of Chilli- 
cothe, was thoroughly examined. Here very many new and 
interesting things were discovered. Large pieces of perfect 
pottery were found with burials, and in some cases the material 
ready to be made into pottery was placed with the burial. A 
large platform was uncovered, extending thirty-four feet east and 
west and twenty-three feet north and south. The platform was 
made of tamped clay and covered over the top with ashes ranging 
in thickness from six inches to two and one-half feet; these 
ashes were filled with animal bones, implements and ornaments 
of these people. In all forty-four skeletons were removed from 
this monnd. Seventy-five per cent, of these skeletons had imple- 
ments and ornaments placed with them. Great quantities of the 
canine teeth of the mountain lion and wolf were found, also huge 
shell gorgets set with pearls. Taking it all in all this is one of 
the most interesting mounds examined in this section. 
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''SOME CLIMATIC CONDITIONS OF OHIO. 

OTTO K JKNNINCM. 

Flaut Keolog> has to do with the adaptations and modifications 
of plants to each other and to the outside world In taking up 
the study of plant ecology it is necessary , therefore, that factors 
external to the plant bo taken into consideration. We must stud) 
the eiiMionmeut ot the plant as well as the plant itselt. 

Probably a majority of the factois which make up the environ- 
ment of plants and thus have to do with plant ecolog> fall within 
the domain of meteorologv Light, temperature, wind, and 
jnoiature ( in its different forms) are all very important ecological 
factors and to tlieir variations both singly and in combination are 
due most of the characteristic differences in the flora of different 
regions 

Practical workers along the different lines of plant production 
must keep within mure or less definite limits determined by me- 
teorological conditions No farmer, orchardist, or gardener can 
well afford to ignore such things and much less can the ecologist, 
working more or less upon a theoretical basis, expect to accom- 
plish much without taking into account these various meteoro- 
logical factors 

In connection with Prof Schaffner's work on the plant ecology 
of Ohio the writer has endeavored to work out the general 
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meteorology of the state os far os it may have some part in the 
ecology of the region and It is the object of this paper to present 
the results of such investigations. 

In view of the two very important requisites to trustworthy 
averages ; — («) records running through a long period of yean 
and (b) os uniform distribution over the State as possible, the 
fallowing stations were selected as representing the meteorologi- 
cal conditions of Ohio Ashtabula, Cleveland, Findlay, Mont- 
pelier, Sandusky, Toledo, Wooster, New Alexandria, Columbus, 
Milligan, Marietta, Portsmouth, Clarksville, Cincinnati, and 
Greenville. 

These stations have records ranging in punt of duration from 
six years at Ashtabula, eight \ ears at Milligan, and teu years at 
Montpelier, ou up to twenty-four jear*. at Columbus and thirty- 
two years at Toledo, Clc\ eland, and Cincinnati. Although it is 
claimed generally by meteorologists that a longer record is neces- 
sary for accurate averages than is vet possessed by some of the 
stations named, it is believed, in view of the uniformity with 
which the stations having the shorter records have checked up 
with those having longer records, and in view of the fact that in 
cases of doubt records of neighboring stations were in several 
cases consulted, that very fair general averages have been obtained 
and that longer record'. wiiTuot material!} alter our chaits 


PRKcmfATio*/ Total (Plate III Map II.) 

Taking up first tlfce subject of precipitation we find no very 
great range in theriionnal annual amount. The valleys of the 
Ohio and Mianutxivers have the greatest precipitation, about 
forty inches peijyear, while the valley of the Maumee River has 
the least, —bMjj^ thirty-five inches. 

^Snowfall (Plate III Map I ) 


Precipitation in the form of snow shows an entirely different 
' set of averages from that of the total precipitation. The northern 
part q#the state shows some very striking extremes. In, less 
than one hundred miles along the shore of Lake Erie,— -from 
Sandusky to Ashtabula,— the annual snowfall rises from thirty 
to sixty inches. South from Ashtabula the snowfall decreases to 
twenty laches in 150 miles, while a Hny drawn through the ecu* 
tnl part of the state from north to south would cover in soatnileh 
a range of but ten inches of snowfall. 
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Maximum Monthly Precipitation. 

Another phase of the subject of precipitation which is of some 
importance ecologically i9 that of the maximum and minimum 
monthly precipitation. The records here again indicate very 
interesting differences in the state Throughout the southwestern 
parf"0f Ohio March is the^ wettest month of the year The range 
waA worn 5.69 in. at Cincinnati to 9 02 in at Portsmouth for the 
region having the maximum precipitation in March With the 
exception of Milligan, with a maximum of 6.64 inches 111 June, 
the remainder of the state has its rainiest season in July with 
maxima ranging from 4.63 inches at Cleveland to 6 95 inches at 
Ashtabula 


Minimum Monthly Precipitation. 

For the minimum monthly precipitation fourteen of the fifteen 
station* report October, the range being from o 83 mebes at 
Clarksville to 1,29 inches at Ashtabula The one station not 
agreeing with the above was Sandusky with a minimum of 0.95 
inches in December 

Rainy Da vs. (Plate III Map III.) 

The region bordering Lake Ene, as might be suspected, leads 
the state m the total number of rainy (or snowy) days per year 
Cleveland has precipitation 150 days in the vear, while in the 
extreme northwestern and in the southeastern part of the state 
the number falls to below 100 

Clear Days Per Year. (Plate III Map IV.) 

Sandusky reports the least number of clear days (60) while 
Ashtabula reports the greatest number, -over 160. Just why 
this should be is rather difficult to say. It was thought that 
perhaps some of the difference might be due to the shortness of 
record at Ashtabula (6 years) or to a lack of uuiformity iu sky 
observations at different stations, but the examination of the 
records Of neighboring stations seemed to confirm the reliability 
of Ashtabula's records as averages of that locality. 

Cloudy Days 

The number of cloudy days 'follows about the same order aa 
the rainy days. A strip running south and west from Sandusky 
'to Cincinnati through the central part of the state, includes the 
region having the greatest number of cloudy days. Sandusky 
lewis with 169 per yeOr 
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The following table gives the above data in tabular form, 
complete for each station 
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Mean Temperature (Plate IV Map V ) 

Taking up now the temperature of the state we find a normal 
range of 6° F —from 49° F in the extreme north to above 55 0 
I 111 the south The annual isotherms \ary quite regularly with 
the latitude excepting in the north central part of the state as the 
map will show 


Pxtrkme Maximum Temperature (Plate IV Map VI ) 
The highest temperature is. normal!} reached in the latter part 
of Julj The onl> station differing from this was Milligan 
with a maximum of too 0 F ou August 1 1 The other fourteen 
stations ranged in extreme maxima from too 0 at Portsmouth 
down to 9s 0 at Greenville and 93° at Ashtabula 


Fxtrb^ Minimum Temperature (Plate IV Map VII ) 
The extreme minimum temperature* vary by twice as many 
degrees as do the extreme maximum At Portsmouth the aver 
age of lowest records is one degree below rent while Montpeher 
averages thirteen below and Milligan eighteen below zero The 
time of the coldest averages is about January 94 at Columbua r 
this being the earliest and February 7 at Ashtabula As has 
beeu previously shown by Prof Moseley in his Sandusky 
litaa, 1 ice drifting eastward m Lake Ene may prolong the odd 
seflbn at points toward the eastern end of the Lake Thja prob- 
r ably explains the lateness of the record* of extreme* at Ashtg- 


t 











Jml, 1901 } Some CiimaHe Cmdititni <f Ohio. 


34 J 


btda. The average for Milligan just given I think is probably 
too low. The record* have been kept lor only eight yean and 
during thi* time has occurred the exceptionally low temperature 
of 1899 Which must necessarily have unduly influenced the aver- 
age. Yet it must be acknowledged that the region about Perry 
County and nor thw e s tward shows very low maxima; throwing out 
altogether its two lowest records. Milligan would still hold the 
bswdg minima among the fifteen stations, — or, even leaving 
MflUgan out altogether, the map will still remain practically 
unchanged, 

Avkrage Extreme Range op Tbmpbaturb. 

(Plate IV Map VIII ) 

By average -extreme range of temperature is here meant the 
difference between the average of extreme minimum temperatures 
and the average of extreme maximum temperature-. 

Considered thus the smallest range (The most equable temper- 
ature) is to be found along the shore of Lake Erie and in the 
immediate vicinity of the Ohio River, while the region of greatest 
extremes occurs in a strip commencing at the northwest corner of 
the state and continuing southeastward reaching its culminating 
point m Perry Comity, not more than fifty miles from the Ohio 
River, where the range is as small as anywhere in the state,— 
(Milbgau 115° range and Mauetta too 0 ) 

The greatest ranges among the fifteen stations for any individ- 
ual year were, as far as the records showed, at Milligan in 1899. 
140“ F (39 0 to ioi°) and at Findlay the same winter, iai° F. 
(aa° to 99 0 ) 

Temperature Tables 
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Explanation op Maps 

Map I Mean Annual Snowfall in inches of snow 

Map 11 Mean Annual Precipitation in inches 

The blank space denotes areas of leas than 35 inches of precipitation 
the medium dotted 35 to 40 inches andthe hea\> dotted over 40 
inches 

Map lit Avenge Number of Days per > ear m which Precipitation Ocean 
The blank apace represents areas of leas than 100 days and the suttee 
■iveiy darker areas respectively ioq to 135 125 to 150 and the 
darkest 190 or more days 

Map IV Average Number of (.tear Days per year 

The dear days increase from darkest area }pm than 75 through the 
successively lighter portions op to 150 or more in the blank apace 
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Jsmkings on Some Climatic Condition* or Ohio 

Kxpi anaTioh op Maps 
Map \ Mean Annual Temperature 

Linen denote mean temperature for the year ranging from 40 to 55 
degreen Fahrenheit 

Map \J Mean Maximum Temperature 

Lmea pass through points Having the same average of maximum tem- 
peratures Lines differ from each other by degrees Fahrenheit 
Map \U Mean Minimum Temperature 

Lines pass through points having the same average of extreme mini 
uauin temperature The lines differ from each other by five degrees 
Fahrenheit 

Map Vin Mean Annual Jfcange of Temperature \ 

lines pus through points having the same average fangs between the 
extreme mimmum and extreme maximum temperature of the year 
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FASGIATION 

I CHINA C RlDDUC 

The phenomena of fasaation are sufficiently stnking to attract 
the attention of the most casual observer and the malformation 
occurs so frequently that nearly every person has ^een one or 
more cases of it It manifests itself usually by a remarkable 
broadening and flattening of th^ stem crowded phyllotax> and 
often spiral twisting and splitting of this broadened axis although 
the portion of the plant affected and die exact character of the 
growth vanca with the nature of the plant Those haung the 
rosette habit throughout their entire life as the common dande 
hon show fasciation m the peduncle of the inflorescence In the 
thistle ( Fig 2 ) which has the rosette habit during the first >ear 



Fig i a Aitanthns gl*nd*iosu$ b R*nHmnlH* abo* tows 

and i$ stemmed during the second year it has only been observed 
in the second <y ear a growth and affected the entire stalk In 
the heihy|& hollow stemmed plant of R*n**cuhn a^ariwus, 
{Fig i entire stem was found fasciatcd and matde was 

found a reversed cylinder having the delicate epidermal layer 
within and a well developed nag of fibro vascqlar tissue surround- 
ing it i In Engeron phtimdtlpkvms the leaves were so closely 
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compacted that the stem was entirely concealed while the top of 
the stalk was twisted down. In woody plants f seriated stems are 
nearly always split or twisted, often both, as shown in AUonthus 
glandulosus (Fig. /, a.) 

Paariation is found frequently 

I occurring in many cultivated 

plants; the flowers, hyacinths, 
gladioli, narcissus, violets, gerani- 
ums, nasturtiums ( TVopoeahmi ) ; 
the garden vegetables, cabbage or 
firussum-tqferacea, and beets, Seta 
vulgaris , and trees, Pinua, Thuya, 
Toxus, Salix, Alnus.Ulinus, Promts 
and Populus. Several plants are 
cultivated only in their fasriated 
form, the most familiar one being 
the coxcomb, Celosia crislala, L,., 
and to this peculiar distortion is 
due the wide crest so greatly desired 
by the flonst. 

That it is possible to transmit the 
tendency to f asciate we have aa proof 
not only the coxcomb but the results 
of experiments carried out by De- 
Vries, with eight different plants in 
all of which fasciation proved to be 
hereditary. The percentage of f as- 
dated seedlings in the fourth gen- 
eration was 40 ; while in the fifth, 
a 1 per cent, showed marked fascia- 
tion, Wherever there was a tend- 
ency to revert to the normal it seem- 
ed to result from scanty nutrition, 
while where abundance was sup- 
plied the number of fasriated plants 
was in great predominance. 

Goebel in his “ Organography of 
Plants," states that it is dfflicult to 
answer the question as to the cause 
of fasdation. He dosses it under 
PI, a malformations which appear SpOn- 

(Mated Thi»iie, Chr*no m taneously and are not caused by 

external conditions although these 
may call the deformity forth. Other 
authors suggest various causes which are many times wholly 
contradictory. Union of several stems, flattening of one growing 
point, over nutrition, lack of nutrition, decline of yitgl energy, 
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injury combined with superabundance of food, and shortening of 
the leafy axis have all been suggested and m many cases are 
supported by apparently convincing proof Fasmatton to a alight 
degree was produced experimentally by the writer 8 turdy 
seedlings of the lima bean were selected aud the plumule 
removed before the cotyledons were wholly expanded Adven 
titious buds appeared in the axils of the cotyledons, much crowd- 
ed together and compressed between stem and cotyledons and 
several of these gave nee to fasciated growths In this case the 
amount of stored nutrition was that required for the normal 
seedling Development was arrested by the removal of the 
plumule so that the independence of the plant was delayed Buds 
were crowded and there were saver'll closely placed together 
But what the internal disturbances are that give nse to tins 
peculiar development even the best of authorities hesitate to state 
positively 

Fasciation has been known to occur 111 the following plants 
that are reported in the Ohio Check List The nomenclature is 
that used m Britton s New Flora 


Zea may* 

Asparagus officinale 
Solix alba 

• vitellina 
Phytolacca decaudra 
Ranunculus abortsvus 
mens 
bulboaus 
rvpem 

■eptentnonahs 
Herberts vulgsni 
Lepadinm campestre 
Buna buna pastons 
Hesptns matronal is 
Spiraea aahcifolia 
Fragaria veeca 
Trifolium pnteuse 
repens 

Vmorpha frutwoaa 
Robtnia peeudacacia 
T, fount untitminiriiii 
Allan thus gkndulosui 



Onsgn bteunis, 


Gaura biennis 
Convolx ulus aepiuni 
orveiisi* 

M) osotu palustns 
arve lists 

bchium vulgar* 

Mentha aquatics 
I inana cana lexuus 
Antirrhinum m ijus 
Digitalis purpurea 
Plantago rugelu 
DipMcus sylvestns 
Campanula npunculoides 
Ochonum intybus 
Leontodou autumnal* 
Tragopogon pomfolius 
Taraxacum taraxacum 
I*ctnca saliva 
Beilis perenms 
Bngeron phtladelphicus 
Rudbeckia hnta 
Aatbemis arvensu 
nobtlts 

Chr) nan them um taxaniltetmirn 
Carduus bmceolstus 
arvesuts. 
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THE DEVELOPMENT OP THE EMBRYO-SAC AND 
EMBRYO OF CLAYTONIA VIRGINICA.* 

Mklvuxk Thurston Cook 

Claytonia virginka Linn, was selected as a type for class study. 
The number of interesting points led me to complete the series of 
preparations and prepare the results for publication The wide 
distribution and the ease with which the material can be killed 
and prepared for class work may make it an equally desirable 
type for others who may wish to study a dicotyl with unequally 
developed cotyledons 

METHODS 

The material was killed and fixed in Fleming's solution, passed 
through the alcohols, imbedded in paraffin and cut oh a Minot 
microtome. In most cases the sections were cut rather thick 
For the very j oung stages only the calyx was removed. The 
fluid will penetrate the ovules readily until they are old enough 
to change their color from white to brown or black ; after that it 
is necessary to puncture the integuments. A combination of 
anilin safrauin and gentian violet gave the be->t results. 

MKGASPORES AND KMBKYO-8AC 

Tbe single archesporial cell is hypodermal m origin, and can be 
easily recognized from the surrounding cells of the iiucellus. 
From this a single tapetal cell is formed, which may divide again 
either by anticlinal or periclmal walls (Figs. i. ab) In a very 
few cases three tapetal cells were observed (Fig ab). Four 
megaspores are formed in the usual manner (Figs, aa, ab) The 
lower or functional megaspore enlarges at tbe expense of the three 
potential megaspores and the tapetal cells (Fig 3) The func- 
tional megaspore now enlarges, giving rise to the two, four and 
eight celled embryo-sac in the usual manner (Figs 4, j, 6, 8) 
In the four-celled stage the nuclei are approximately equal in 
site In the eight-celled stage the synergids are very large and 
pear-shaped, and at least one persists until a very late stage in the 
development of the embryo (Figs. 9, 10, 12, 13, 14, 16, 18,). The 
egg is slightly larger than the synergids and very similar in 
appearance ; while the polar nuclei are comparatively large (Figs 
6, 7 } . The antipodals are somewhat smaller and cut off from the 
sac by delicate but definite walls (Fig. 6), and alwajs occupy 
about the same relative position to each other. 


* Coatrtbotlttu frontho Batumi J^bontary of Ohio BUic Vtrimky X, 
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The antipodal* are absorbed very early (Pig 8) and the sac 
enlarges very rapidly especially from the antipodal end forming 
almost a complete circle and enclosing a mass of the basal cells of 
the micella* in the center of the camphylotropous ovule 
Fig aa) The first division of the endosperm occurs at about the 
tame time aa the first d vision of the embryo iVfter that it 
divides very rapidly forming the typical peripheral endosperm* 
lining the embryo sac (Fig 16) At the antipodal end of the sac 
the endosperm is always more dense than in other parts of the 
sac (Fig 17) and probably makes the absorption of the nucellus 
more rapid The micropyle and the pollen tube (Fig 16) were 
very clear in many preparations but the act of fertilization was 
hot observed However several cases were observed Which indi 
cated that the second sperm nucleus might unite with the two 
polar nuclei but were not sufficiently clear to draw a conclusion 

BXBRYO 

The fertilized egg divides by transverse walls to form three or 
four cells in an axial row (Figs 9 12) Typically the row con 
siats of three cells developed m acropetal older The upper of 
these cells next divides by a longitudinal wall (Fig 10) This is 
followed by a similar division in the next lower cell (Fig 11) 
The two upper cells now divide by longitudinal walls at right 
angles to the first thus forming a quadrant (Fig 12) In the 
meantime one or more transverse walls have been formed in the 
basal cell thus lengthening the suspensor The embryo proper 
is now usually composed of three or four tiers of cells (Figs it 
14 15) Bach tier of cells divides first longitudinally and then 
more or less irregularly by both transverse and longitudinal 
walls forming on embryo almost spherical in shape but slightly 
larger on the side away from the funiculus (Figs 13 14 15 16 
18) The protoplasm in the upper two thirds of the embryo is 
usually more dense than in the lower one third (Fig 16) 

The suspensor originates as a single cell (Figs 9 12) This 
cell usually divides by the formation of transverse walla (Figs 
13 14 16) but occasionally divides by longitudinal walls (Fig 
15) The formation of transverse walls is followed, by a longi 
tudinal division in either one or both cells (Figs 16 18) After 
this it was impossible to follow the divisions However it 
always remains short but bec o mes very much widened (Fig 19) 
as a result of longitudinal division By the time the embryo has 
reached thre^fourths full size the suspensor has usually disap- 
peared (Fig so) 

The cotyledons originates from opposite points of the almost 
spherical embryo (Fig 18, c c) The outer of these two points 

* Hqptawlcr Dr OatwMdNfltw ocber jb KorttMlogM 4tf DtotyMoan Rndo- 
nmn HoMlMl 11,(0 Afcad.4 Mktarftwete « ms 



iuL, lfefaj 


dlayionia virginiea. 




grows very rapidly and gives rise to the very large cotyledon 
(Pig. 19). This cotyledon grows very rapidly and corves into 
almost a complete circle (Fig. 22). The inner point of growth 
makes very little increase in size and forms the inner rudimentary 
cotyledon, which now appears as a small projection almost at 
right angles to the large cotyledon (Figs 19, so, 21 ) 

plumule originally stands at the upper end of the axis of 
the embryo (Fig 18), blit with the development of the large 
cotyledon it is pushed to one side, so that m the older stages it 
appears as a lateral plumule (Figs 19, 20, 21) 

The development of the calyptrogen begins in the dermatogeu 
and in the cells just above tbe snspensor (Fig 19a), and gradu- 
ally extends across the tip of the embryo The root cap is formed 
in the usual manner, by transverse division of cells in this layer, 
and about this time the snspensor begins to disappear 

SUMMARY. 

1 . Normally four megaspores and two tapetal cells ore formed, 
the lower megaspore cell forming the embryo sac in the usual 
manner. 

2. The first five or six divisions in the formation of the 
embryo are quite regular, but the succeeding divisions ate very 
irregular. 

3. The suspensor is at first filamentous, bnt becomes massive 
by longitudinal divisions It does not contribute to the forma- 
tion of the tissues of the root-tip. 

4. Only one cotyledon develops and it becomes very large; 
the other cotyledon remains rudimentary and gives the mature 
embryo the appearance of a monocotyl. 

I wish to express my thanks to Professor J. H. Schaffner, of 
the Ohio State University, for valuable suggestions in tbe com- 
pletion of this study. I also wish to express my thanks to three 
of my former students in DePauw University, Mr. J. W. little, 
Miss Nellie Inwood and Miss Helen Powell, for valuable material 
and preparations. 
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FXPLANATION O F FlMJRFS 

In the drawings I iltr it And and ■ B and 1 camera lucida were used bigs i to * a 
No 6 /etas ocular and a i iB and L lmmerslm m Figs 9toai a No 6 /el*s ocular and 
a No 7 Zeiss objective In Fig » a No 4 I cits ocular am a No ^ Letts objective 
Fig 1 Archesporial cell ami two ta petal cells 

20 One ta petal cell and beginning of the second division in the fotmahon of the 
megaspore* 

aft Four megaspores and three tapetal cells 

3 Functional megasporc 

4 I wo-celled sac 

ft hour-celled sac vid tapetal cells 

6 Mght celled sac showing conjugation of polar nuclei Also the three antipodal 
cells ki*t before disorganisation 

S Polar nncln approaching 

Eight-celled sac after conjugation of polar unclel Find stage In absorption of 
nneeUus from antipodal end of sac 
a Iwactlled erabrto nnd persistent syncrgld 
10 Four-celled « mbryo and persistent sy nergid 


ftJu-cellod embryo 

Eight-celled embryo and penitent s> nergid 
Embryo 


with longitudinal wall In first sus 
and persistent syperpd Also cm 


RispetiHor cell 
endosperm 


17 Antipodal end of sac showing massing of eudoswrm (about same age pstn Fig ift> 
is ttpherfcn] embryo and prndwefit synerftd c cotyledon p plumne 
19 Embryo showing aumnsor c cotyledons (one large and one small] p plumule 
and formation of calvptrogen a) above snspenaor • 

so Base of targe embryo showing plumule (p rwumenterj cotyledon (c) and root 

ft pnrtoT embryo showing rudimentary cotyledon (c) and plumule (p) 
n Entire ovule showing mature embryo with Urge cotyledon cu rved around a 
central mass of nucaMtm cells whkh are rich ta Starch a outer integument 
b inner Integument t end. endo s p er m 
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LIFE-HISTORY NOTES ON TWO FULGOR1DA. 

Otto H Swkzkv. 

I* Ampkuctpa bivtttata Say. 

August i, 1902, while sweeping with the insect net amongst 
tall grass, wild balsam and other weeds, at Cedar Point, Sandusky, 
Ohio, several immature insects were secured, that later proved to 
be the larvse of Amphiscepa bivittata Say. One adult was dis- 
covered upon a grass blade within oue- fourth inch of the exuviee 
of one of the lame, and it looked fresh, as though it had 
but recently assumed its mature form. Several larvse were taken 
home alive and placed upon grass in a bell- jar ; and within a week 
they had all transformed to the adult stage, thus proving the 
identity of the larvse ; in fact, I was so fortunate as to observe 
one specimen in the act of moulting, on the morning of August 4th. 

August 2d and August 8th larvse were taken from golden rod 
and other weeds along a hedge fence enclosing a clover field, 
about three miles southeast of Sandusky , but none were taken 
later than that date , adults were taken in considerable numbers, 
however. 

Few specimens were found at rest on the plants, but from the 
ones that were found, it would seem that they habitually perch 
upon a stem just below the base of a petiole (VI-5), and there 
puncture the stem to secure the sap for food In this position 
they have some resemblance to the tufts of hairs often found at 
base of petiole or in the axil. They are very active when dis- 
turbed. leaping about as suddenly as the adults do, but may 
often be sraired by quickly putting the mouth of the killing 
bottle over them before they leap. 

DESCRIPTION OF LARVA. 

Length 4 mm.; breadth mm.; back very convex, bo that height 
nearly equals breadth ; general color whitish with brown markings , head 
broad, nearly straight across in front, slightly incurved in middle, prominent 
marginal carlna in front of eyes ; vertex twice as broad as long, whitish, 
with a median darker stripe ; frous darker at base, some white dots in this 
darker area, a row of dark-centered pustules near each margin , dypeus 
and beak dark brown , e>ea pole brown with a few lighter areas; first 
segment of antenna very short, second segment subgiobope, bristle black, 
enlarged at bane ; peronotmn slightly shorter than vertex, broader behind 
the eyes, white median carina, bordered on each aide with a darker stripe, 
which is a continuation of the median stripe of vertex, and extends the 
whole length of thorax and abdomen ; a dark brown spot on p r on o fau n 
behind the eye, remainder of prpttotnm whitish, nearly covered with black- 
centered pustules ; mesouotum twice as long m pronotum, wfattish, dotted 
with black, a dark brown am at b see of wing pads, at each enter anterior 
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part » a rounded elevation covered with black-centered pustules, a similar 
elevation on the outer posterior part of the mctanotum ; metanotum slight!) 
shorter than meson ot urn ; wing pads greenish, with some traces of vetoing 
and some brownish markings, projecting slightly beyond the metanotum ; 
abdomen short and thick, seven segments, whJtiah, with light brown mark- 
ings the brown areas dotted with white, a dark-centered pustule on each 
Mile and somewhat rcmoird from median line in segments 3,4 and 5, 
similar pustules on the 'ides of segments a, 3, 4, 5 and o, four on the end, 
foqron the 3rd, three on the 4th, two on the 3th, and one on the 6th, a 
brownish area in the region of these lateral pustules , segments 3, 4, 5 and 6 
ha \4 a yellow spot on the tergum on each side, ulxnit midway between 
median line and margin, somewhat nearer to the margin ; ventral side of 
abdomen while , first and second fetnoraand tibiae Imnded, brown and white , 
posterior femora brown, white at knee ; posterior ttlnse brown, with lighter 
stripes, three spines on outer edge (wanting 111 the adult 1, one large and six 
smaller spines at apex, some green in tilme and tarsi, bind taisus three- 
jointed, first joint wide, with four spines at apex, third joint with two hooks 

The coloration vanes, some specimens with more brown than others, and 
in some the wing pads are greener 

Abdomen cotered with a white, thread-like, cotton v secretion, which .«t 
the tip of abdomen is formed into a tuft , a pair of similar tufts 011 niets- 
tliorux, and another pair 011 mesothorax This material is very easily rubbed 
off in the insect's movements, or in being handled ll gives to the insect a 
protective resemblance to tufts of ba’rs on leaves or in thi axils of petioles 

II Orm fins septnitnoHohs Spin. 

Four larvae of this species were collected, August 4. 1902, 
from a hedge fence composed of various kinds of shrubs, and 
bordering one bide of a clover field, in the vicinity of Sandusky, 
Ohio They were on the underside of crumpled leaves of the 
dogwood ( Cornus aspenfoha ) . Each one was on a separate leaf, 
situated in a depression between crumpled folds, and was cov- 
ered over so as to be almost hidden by the white cottony secretion 
of wax from its abdomen (Fig. 10a) Some of this substance 
was also spread around on the leaf, upon an area haviug a radius 
of one-half inch to one inch from the insect. It is probable that 
the crumpled ualure of the leaf was the result of its being punc- 
tured by the insect in feeding It seems evident that, unless dis- 
turbed, they remain upon the same leaf throughout the larval 
period, for leaves were found which had two aud sometimes three 
exuviae situated on the places where the insects had heen feeding, 
as shown by the presence of the cottony substance 

A dozen or more adtilts were taken from the bushes 111 this 
same locality. One specimen, still soft and fresh, was found on 
a leaf near the exuviae of a larva amidst its cottony surroundings 
About two dozen leaves were found having the cottony substance 
and the exuviae of larvae. Time were mostly dogwood leaves, 
Only one being red oak, one hawthornc, and two were prickly ash 
leaves. 

Ou the following day, however, examining a different part of 
the same hedge, exuviae were found more abundantly on leaves of 
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the climbing bittersweet { Geiastnts scandens) A few larvae were 
taken on bittersweet leaves, also. As before stated, the larvae 
evidently remain in one location , that is, upon the tame leaf for 
quite a period of time . but when disturbed they move about, and 
frequently in attempting to capture them they would make a 
sudden leap, as all of tins family of insects are m the habit of 
doing 

August 7 th, exuviae were found abundantly upon wild plum 
leaves, and a few on leaves of wild grape From these observa- 
tions it is e\ ident that this species has quite a variety of food 
plants, the larva; and exuviae having been found an climbing 
bittersweet, dogwood, plum, grape, prickly ash, red oak and 
httwtliome, most abundantly on the first mentioned and m less 
numbers on the others, in the order named 

Several visits were made to this particular hedge, and I waa 
always rewarded by the capture of several adults and an occa- 
sional larva , hut search upon other similar hedges of the vicinity 
failed to yield a single lan a or show evidences of their having 
been there, although an occasional adult was taken 

DESCRIPTION OP LARVA 

Length 4 5 mm , width, 2 •> nun , somewhat depressed, only alwul out- 
thinl ns thi* k doiso-xentrallv as 1 ternlh , A very pale green, even to 
whitish, bend narrow, projecting slightly l*.) owl eyes, rounded in front, 
above covtied In the pronoluin , irons brood, thrte canine, inannu extend- 
ing lateral 1} slightly ui front of eves , eyes pinkish brown ; ocelli wanting, 
antenna: ryknrmcal. first segment shorter than the second, bristle brown, 
enlarged at liase , pronotum produced forwanl, coven ng the head, deeplv 
einaigmate liehind, the angle rounded , whole pronotum ro\ered with black 
pustules having lighter centers, or manv entirely black , mesonotmn has two 
convex pustule covered areas, one on each side between median line and 
wing pads , a median groove extends the length of thorax, moat pronounced 
on the mesothorax , wing pad* extending to the third abdominal segment ; 
each fore wing pad has two triangular black patches near base an d a rounded 
block patch near up ex , a large black patch on hind wing pad J these black 
patches are not al wavs prominent, and vary m a ire, shape and position , legs 
pale green , jmstenor tibia? with three spines on outer edge and a large one 
at apex, also six smaller apical spines , tarsi three-jointed ; feet brownish, 
aud the tibtal spines tipped with brown; alxlotnen covered with a white 
filamentous waxy secreton, which at the tip of abdomen ib ui tufts, this 
secretion is produced lMhcli abundance as to entirely cover the insect when 
feeding upon the surfaMpf a leaf, and thus serve* as a protection on account 
of its mcmblaneeto a Wnch of spider web or a tuft of , cottony hairs upon 
the leaf TWt > 

EXPLANATION OP PLATE. 

Figs 1-5 Amphiscepa bivittzU Pig. 1 — Adult on stem, natural size. 
Pig. a— Adult/ x iu Fig, 3— Larva, dorsal view, * 10 Pig 4— Larva, 
lateral view, x to Pig 3— Larva on stem, natural size. rigs. 6-10 — 
Ormenis septentrional!*. Fig 6— Adult, x 10. Fig. 7— Adult on stem, 
natural sue Fig H— Larva, dorsal view, x to Pig. 9-Larva, lateral view, 
x to Pig 10— Xorva on leaf, natural sire , 4 , Cocooq of a parasite that 
infests the larva of this species 
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ADAPTABILITY IN FERNS. 

W. H WBtta 

A few years ago while making a collection of Licking County, 
Ohio, fern*, the idea of starting a fernery suggested itself. A 
few of the common species had already been planted on the north 
side of the house. To these more were added until a large num- 
ber of the ferns of the country and some from distant localities 
were making themselves at home in the door-yard 

The house mentioned is at Granville, being built on the hill-side 
and standing upon a terrace. The north side of the house faces 
the bank which was made in cutting down to the terrace. There 
is a space from six to eight feet wide between the house and bank. 
The rain-wa*)! is earned off by a ditch at the base of the bank 
Only a few inches of the foundation of the house show above the 
ground The kitchen being narrower than the main part of the 
house, an angle is formed In this angle and all along the entire 
length of the building the ferns are planted The excavated 
bank, the north exposure and the angle in the house, combine to 
furnish the conditions favorable for ordinary fern growth Shady 
conditions do not, however, pie vail throughout the entire da^ 
For during most of the year the morning and afternoon sun 
shines along the north side of the hnuse, fiom one to four hours 
a day ; the remainder of the lime it is quite shady, and yet there 
is no noticeable moisture 

The method used m planting was to put the large, tall species 
next to the house, and ilie smaller ones further forward The 
soil was enriched occasionally and a little sand was also added. 
In the driest summer months the feins were watered occasionally, 
but lieyond this they have received but little attention At pres- 
ent they are all in flourishing condition. Only one has been lost, 
Polypodium vulgare It did well at first but died aliout six 
months after it was transplanted 

Propagation has been very active in many of the species. In 
fact some have spread so rapidly os to endanger their less thrifty 
neighbors. In such cases a weedmg-out process became necessary". 

A few of the members of this unique colony deserve special 
mention Aspleuium ruta-muraria was transplanted from the top 
of an isolated limestone rock in Clifton Gorge, Greene County, 
and is growing well m the totally different soil and surroundings. 
Osmunds regalia was taken from a pond situated in a dense wood. 
The roots and stems formed a large hummock in the center of the 
pond. About a cubic foot of the root-mate was taken with the 
fronds for transplanting. In its new environment it bos had 
comparatively little moisture, yet it grows quite vigorously. 
Ptllaea was taken from a crevice in the rocks, where there seemed 
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to be no soil whatever now it lives in the drift soil with apparent 
ease Camptosorus was taken from the face of a diff where it 
invariably grows Now it is growing flat on the ground and has 
spread considerably by its peculiar method of leaf rooting 

The fact that these ferns many of which h\e under peculiar 
conditions should flourish under one and the same environment 
with but little of human control cert inly shows a remarkable 
power of adaption 

The question might well lie asked What would become of 
these ferns if left entirely to themselves > hrorn what has already 
been silted with regard to the rapiditv ot propagation in sonic of 
the species it would seem that those thU find liert their normal 
habitat and those that ein most reidily adapt themsehes to the 
new conditions would etentually choke out the weaker species 
It is interesting to note in this connection that imc ng those which 
have shown a decided tendency to spread Cystoptens bulbifeia 
Dryopterts tlielvpteris and Phegopteris dryopteris have been 
troublesome 

A list of ferns which were truisplanted is given below A few 
ot these were 1 rought from a distance In such casts the locih 
ties ate given opposite the name* 

i Bolr\thnm urgu i num 

7 Botrjchium 1 uiiana 

V Qamunda regal H 

4 tHmunda tinnamome i 

5 tamuu \ i daytonnnu 

6 Onoclea senatn 1 s 

7 ( hioclea struthi ptens — Brevoort I ake M th 

S Cyst plens 1 1 11 ifer 

9 C\atr pterin frag lis 

10 Drjopteris acrostichotden 

1 1 Dryoj ter n thtlyptenn 

12 Dryopter a cnsl ita Brc\oort I ake Mich 

13 Diaoptem margin ills 

14 Dry opteriA nj inulona \ar — W liter s Park Pa 

15 Dryoptem stnnuk ba var — W liter b Park l 1 

1 6 1 hegoptens nexagonopter 1 

17 Phegoptern drjopteria— Brevoort Lake Afich 

1 8 Camptoeonu rniMphyllua 

19 Afpleuium pinnatindum 

2 Aaplemum plat) neuron— Walter ■ Park I a 

21 Aaplemum tnchomanea 

22 Aaplentutn nnguatifohum 

23 Aaplemum ri 1 1 murana Clifton Gorge O 

21 Aaplemum t crostichoides 

25 | Adiautum pedatum 

36 Ptena aquilina 

27 Pellaea atroj urpurea— Uifton C urge o 

28 Poly podium vuigart 


Anltoth College 
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OHIO REPTILES AND BATRACHIANS * 

Max Morse 

The group of reptiles and batrachians offers a striking example 
of a cnsc where a little learning is a dangerous thing No 
dependence can be placed in the records of the casual observer — 
not that he is alwavs willfully erroneous but there are so many 
ways in which one can make mistakes in identification of these 
forms that h<_ onh is to be trusted to a degree of certainty who 
has given some attention to the technicalities of the subject The 
ordinary observer groups all snakes into cither poisonous or non 
poisonous and to the latter he guts the name of nuisances ne\er 
thinking that this group of non poisonous reptiles can be divided 
into beneficial and non beneficial To tlic farmer who of all 
of us comes into closest contact with the reptiles and batrachians 
a knowledge of tliur good or evil is an linpr rtant thing To my 
mind the economical importance of these two groups is not to be 
ranked below that of birds 

For such reasons 1 consult! that a systematic survey ot the 
rtpUles and batrachians of the State should be made In other 
States this need is being recugniml and 111 New \ork I dwm L 
Eckel late of the Lmversity f the State of New \ork has pub 
lished an excellent State list which places the knowledge of these 
forma on a par with that of birds I11 Ohio the fishes aie alieady 
111 most excellent condition and soon the birds will be likewise 
The remaining three groups batrachians reptiles ind mammals 
— arc still to be worked up 

Tlic first attempt at a State list was that of Dr Jarred Potter 
Kirtland in the hirst Geological Survey of the State published 
in 1833 In it he includes twenty seven species of reptiles and 
twentv one of batrachians I11 the introduction he makes the 
remark that uo important additions to the class of reptiles can 
be made No list was published after this one of Dr Kirtland s 
until 1879 when Dr Smith of Ann Arbor Mich gave the list 
in the fourth volume of the Survey under Dr Newberry In 
this list he enumerate? thirty se\ en species and sub species of 
reptiles and twenty five of batrachians— this making an addition 
of ten species of reptiles and four batrachians to Dr Kirtland s 
list This list — the last general list for the Stale was \\ ntten by 
a man who had to obtain his information from the list of Dr 
Kirtland and what reports were furnished him by residents of 
Ohio No exact records are given as to the occurrence and 
distribution of the forms except m a few cases 

Mr E V Wilcox then assistant m the Ohio Experimental 
Station published a list of the batrachia of Ohio in the OUerbein 

Read before the Ohio flute Academy of flefeoee Nor 1901 Cotambtta O 
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Argts for Apnl 1891 The paper is based on personal work m 
several parts of the State and on the material in the museums of 
the State University and the State Experimental Station Several 
spec es of which Mr Wilcox was uncertain os to identification 
were submitted to the late L D Lope and hence bear the stamp 
of high authority This hxenmental Station collection is at 
pmeut in the State University Museum 

Those m charge of several of the museums of the State have 
been so kmd as to furnish me lists of the specimens 111 these 
museums bearing Ohio labels I haie gone over the two mono 
graphb of I I) Cope 1 he Crocodiles Lizards and Snakes of 
North America published in the Annual Report of the United 
States Nation il Museum for 1898 and The Batrachia of North 
America being Bulletin 34 of the «-ame institution Several 
records are gn en thert of the occurrence of these forms that arc 
additions to the other lists 

From all stmrees I have f mid tlnrtv four ball ichians and fitly 
one reptiles recorded for the State Several moie could lx. 111 
eluded trom less certain souicts but this number includes 01 ly 
those that have l>een published or are in the several museums of 
tilt State There are many doubtful species which are said to 
occur 111 certain locilitics and only collections made 111 such 
regions can settle the questions at issue 1 he true moccasin of 
the South has been reported from the southern part of Ohio 
Such is possible but it is very easy to confuse this poisonous 
reptile with Natnx faciata sipedon 


ON DISCEL1UM NUDUM Bridel 

- I DO ClAASbEN 

llus moss which is supposed to be very rare in the tinted 
bl ites was fouud by me 111 six localities in Cuyahoga comity 
always on the north side of ditches nver banks or steep moist 
etnl onkmeuts adjoining country roads or railroads Although ot 
a very small size (bareh that of a pin) its presence on the clayey 
soil may be easily oacertaiue 1 in the fall of the year by its yel 
lowish green protonema Many thousands of individuals were 
obserioi in several localities the protonema covering many square 
feet often with no less than 300 specimens to the square inch 
In October the moss plants have several small scales and a short 
wire like setae with here and there the beginning of the capsule 
In Apnl the plants are about an inch long and the capsules are 
nearly full grown while there may be no ripe capsules before 
June 

Cleveland Ohio 
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AN ENUMERATION OF THE PLANTS GROWING 
ON A BIG ERRATIC BOULDER. 

F DO Cl AASS1 N 


The valley of the Rocky river abounds m erratic boulders a 
small numt’er of which represent the limestone of the Lake Erie 
islands and the balance the granite etc of the Canadian high 
lands The largest among the latter is found on the bottom of a 
creek flowing into a mer which empties into Lake Fne 

1 he boulder in question is of the granite type almost spherical 
111 shape and has a d nine ter of seven feet While a laige por 
tion of its surface is \ertical or too smooth to allow any vegeta 
tion to grow there are many places that furnish the necessary 
substratum for the spores or cells of \aiious cryptogams to ger 
minnte and develop Sufficient moisturt during the greater part 
of the year and a shady locality now and then penetrated by the 
sun s rays have no doubt exercised no small influence on the 
growth of this boi lder flora 

All plants occunng on the boulder are cryptogams Resides 
one alga thev represent the following species of winch only those 
marked with an X were found in a fruiting condition 


t ichicns 

1 Chdoma pvxidata (L ) Pr 

2 I tn lea \\h vc LniltHttns [\\ ulf ) 

S h er \ 

3 1 iptogium tienu tic 1 Its (I )lr 
t I arauli 1 t lptntA ( J ) Vth 

5 Pdnmlit bax itilm <1 ) 1 1 

6 1 citizen t minn (I ) HofTm 


LIVKRWORTfe 

7 I ophocolea heteroph} 11a Nets 
S Met/verifi in>riopoda 1 1 II 
9 1 nrel )a pHtypliyi t Ltirdl 

1 Rj luh conipl unto Uuui tt X 

MOSSK s 

Ji Dicr ilium fulviuii He ok 
12 llelwiRia cilinti 1 lull \ 


Townshbnd H\ii 

The Club met in Tovvnshend Hall in order to avail itself ot the 
lantern Prof Osborn gne the address of the evening on The 
Achievements of Economic Entomology He outlined the 
metl ods bised on superstition which were formerly tised to free 
a country from insect pe^ts The losses due to insects are 
extremely large but probably underestimated He gave then 
brief descriptions illustrated by lantern slides of mauv of the 
most destructive insects and gave accounts of methods or dealing 
with them He then spoke of the beneficial insects, the domesti 
cated forms the bee aud the silk worm. He concluded by cm 
phasmng the dependence of economic Entomology on other 
sciences 

Mr Sweezy was elected to membership 

Robert F Griggs, Secretary . 
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OPPORTUNITIES FOR FAUNAL STUDIES AT THE 
LAKE LABORATORY AT SANDUSKY * 

Hhrbrrt Osborn 

II ib my desire to call attention to the rather exceptional oppor- 
tunities for punning faunal studies in the vicinity of Sandusky, 
which are made much more available by the location of a 
summer laboratory or biological station at that point The labor 
atory was located there by Professor Kellicott some years ago and 
the wisdom of this selection has been amply demonstrated by the 
wonderfully nch fauna which is found in the water and upon the 
various areas of land m that vicinity So far the work has not 
earned on so exhaustively as to complete the study of any 
one group of animals, although considerable progress has been 
made in certain lines Professor Kellicott s studies were particu 
larly devoted to Rotifera and in two or three papers on the 
“ Rotifera of Sandusky Bay " he presents the result of his col 
lectmg in that group The Protozoa have been studied dtrnng 
the past year by Professor F L Landacre and his preliminary 
report upon this group showing 135 species will indicate the 
ndiness of the Protozoan fauna The fishes have been collected 
and probably most of the species ere already recognized The 
Study of the birds is conadered as having been fairly com* 
plete For the reptiles some work is bang done and this 
group will doubtless be worked up within a few years. Many 
insects have been listed, over sixty species of Odonata having 
been recognized so far, but doubtless outer forma are to be found,. 


*Fraented before the Ohio Acedemy of ecfeoce, Bon rttfa. 1908 






3*4 


The Ohio Natvrntut. 




especially if the collections were extended over other month* of 
the year. Some records of Hemiptera have been made, but they 
cannot be considered as in any way exhaustive at the pr es ent 
time. Extensive collections have been made of the Dipters by 
Prof. J. S. Hine, but no record as yet is published. 

It will be seen from this that scarcely anything has been done 
in the way of exhaustive study of any one of the groups of 
worms, crustaceans, mollusks, and a great majority of the groups 
of insects, m all of which we may be sure that there is an enor- 
mous aggregate of species represented. 

It appears to me that a systematic survey of the locality is not 
only possible but that with the large number of students visiting 
the locality each year we may hope for rapid progress, provided 
there is definite cooperation to that end. With regard to the 
value of such studies, we may say that the locality possesses some 
very unique features and is an exceptionally fine locality for flora, 
aa has been shown by Professors Moseley, Kellerman and others. 
Many peculiar occurrences of animal groups have been noted that 
will greatly extend the main distribution of many of the species 
To those familiar with the region it is unnecessary to speak of 
the peculiar aud varied conditions presented, but for those who 
have never visited the locality it will be proper to state that the 
remarkable conditions are doe largely to the presence of an 
extended stretch of sand— Cedar Point, which extends from six 
to seven miles and encloses the east arm of Sandusky Bay. This 
Point is virtually an extended sand dune, or series of dnnes, with 
a flora entirely characteristic of sand dune formations , that the 
arm of the Bay it encloses is to a considerable part an extended 
marsh so closely enclosed by islands, points and vegetable growth 
that the waters are very largely undisturbed. 

Withm the other am of the Bay we have the outflow of San- 
dusky River and a more or less rocky shore with limestone soil, 
which contrasts strikingly with the sand formations of Cedar 
Point. Another striking condition is offered in the level prairies 
in the vicinity of Castaha. On the whole there is, within a radi- 
us of five miles of the city of Sandusky, a variety of condi- 
tions which it would be hardly possible to duplicate anywhere in 
the interior of the United States, and which makes possible a 
great variety of biological studies 

I may add that it ia the purpose of the University to develop 
the biological station, and to this end it desires to make the sta- 
tion accessible and useful to every biological student and espe- 
cially those who are connected with the colleges and schools of 
Ohio. 

The members of this academy particularly should feel s sense 
of proprietorship in the station and art most cordially invited to 
lake advantage of its opportunity. 
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THE DEVELOPMENT OF THE EMBRYO-SAC AND 
EMBRYO OF AGROSTBMMA GITHAGO* 
Mxlvuxk T a unto n Cook. 

Agroatemma githago L. was selected as a plant for comparison 
w>th Claytoala virgimca. they nsually being placed in the same 
order but in different families. 

The ease with which the material can be prepared and the reg- 
ularity of the development of the embryo-sac and embryo make 
it a very desirable plant for study. 

METHODS. 

The material was killed and fixed in Flemming’s solution and in 
chromo-acetic, passed through the alcohols, imbedded in paraffin, 
cut on a Minot microtome and stained in aniline safranin and 
gentian violet, and also in Hadenhame’s haematoxylin and iron 
alum For the development of the embryo-sac the safranin and 
gentian violet combination was most desirable, but for the devel- 
opment of the embryo either stain was satisfactory. 

The young buds were killed entire, but the sepals and petals 
wire removed from the older ones. In the very youngest stages 
it is desirable to cut the sections thin, but when the embryo-sac 
has reached the eight-celled stage it most be cut thick, otherwise 
important structures may be lost. The orientation was very 
simple by cutting the ovaries transverely the sac will be cut 
longitudinally. 

The archesporium may originate as one, but more frequently 
as two or three, hypodermal cells (Figs i, a, 3). These increase 
in size (Fig a), and one eventually absorbs the others. Many 
specimens were examined, but in all cases only one cell developed 
into an embryo-sac. Thi& single archesporial cell now divides by 
transverse divisions into three cells, of which the lowest develops 
into the functional raegaspore (Fig. 4 ) The two (Fig. 5), four 
(Fig 6), and eight (Fig. 7) celled stages of the embryo-sac are 
foimed in the usual manner. The sac increases in size very 
slowly up to this time, and the nuclei of the sac are of practically 
the same size (Figs. 6 and 7), except that antipodals are slightly 
smaller than the other nuclei. 

After the formation of the megaspore the ovule begins to 
enlarge, and a very pronounced growth of tbenucellus and integu- 
ments on the raicropolar side projects from the micropyle. The 
eiutoyo-sac i* thus left deeply imbedded in the nucellus (Figs. 4 
and 33). By the time the sac has reached the two-celled stage 
the nucellus shows two well-defined zones (Figs. 3 and 33). The 
inner zone surrounding the sac is made up of thin- walled cells, 


* OMritatlos from the SOUtucal laboratory of Ohio Stott Uahvntty. XI. 
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which degenerate for the enlargement of the sac which, occupies 
the entire inner zone in the eight-celled stage (Fig. 7). The 
walla of this inner zone were so delicate that it was difficult to 
get good preparations of the eight-celled stage. The outer zone 
is made up of thicker walled cells, which axe more permanent and 
which are in more or less regular rows, which radiate from the 
inner zone. The inner zone is connected with the micropolar end 
of the ovule by two or three rows of elongated cellB, which 
degenerate to form the path for the pollen tube (Figs. 5 and 33). 
After fertilization the port of the nucellus projecting through the 
micropyle degenerates and the integuments come together at that 
point. 

Lyon* describes an enlargement of the ovule similar to that in 
Euphorbia corollata, except that there is no zone-like structure, 
and the cells which break down for the passage of the pollen tube 
are larger and looser than the surrounding tissue. 

After the conjugation of the polar nudei the sac enlarges on 
one side and at right angles to its long axis (Fig. 24). The 
endosperm nudeus passes down into this pocket, divides and event- 
ually forms a peripheral endosperm (Fig. 18). One case was 
observed where the endosperm nudeus bad failed to divide, 
although the embryo was in its five-celled stage. At the lower 
end of this newly formed pocket a mass of endosperm is formed, 
which probably hastens the absorption of the nucellus at that 
point (Fig. 19). At this time the egg has enlarged considerably , 
the synergids remain about the same size and disappear very 
early ; in only one case was a synergid observed to persist until 
after the formation of the first transverse wall in the embryo 
By the enlargement of the sac in the new direction the antipodals 
are left in a small pocket (Fig. 24a); they degenerate, sometimes 
by fragmentation, and eventually disappear. 

The pollen tube was observed a number of times, always fol- 
lowing the canal formed by the absorption of the cells previously 
described, but in no case was I able to observe the act of fertili- 
zation. 

BMBRYO. 

The fertilized egg divides by transverse wall, the lower cell 
enlarging into a large basal cell (Fig. 8). The upper cell now 
divides by transverse division (Fig. 9). This is followed by a 
series of transverse divisions, the order of which I could uot 
determine, resulting in a filamentous embryo of five, six or seven 
cells, with one large basal cell (Figs. 19, u, is). When the 
embryo has reached this condition the cell next to the upper cell 
divides fay a longitudinal wall (Fig, 13). The cell next below 
now divides in a similar manner, while the two cells next to the- 

* FlwmmMaytjroa A CwMboUon to the Uto H Uto q r at n apharttolcotoBsW. 
BoLQfts. «j,6 iWB pjMifeMfi. 
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top divide egain so as to form a quadrant (Fig. 14). The upper 
cell is the next to divide by a longitudinal wall (Fig. 15), and 
this is followed by a division of the fourth cell from the top 
(Fig. 16). Repeated longitudinal divisions now result in the 
spherical embryo made up of five tiers of cells (Figs, 17, 18, ao). 
In the meantime the suspensor has elongated by transverse 
divisions, bnt the large basal cell remains unchanged (Figs. 18, 
20,21,22). 

This spherical embryo now enlarges by both longitudinal and 
transverse divisions in the different tiers until the appearance of 
the cotyledons, when it begins to elongate (Figs. 21, 22 and 25). 

The cotyledons develop in the typical dicotyl manner on oppo- 
site sides and at the summit of the spherical embryo, and with 
the plumule between. At the same time the calyptrogen begins 
to develop in the row of cells next to the suspensor, giving rise 
to a well-developed root-cap The embryonic tissues are qnite 
distinct ; the derma togen , penblem and plerome being easily rec- 
ognized. At abont this time the snspensor disappears, and the 
embryo elongates and becomes very much curved in the embryo- 
sac, the inner cotyledon being slightly shorter than the outer one 
(Fig. 26). 

It will be easily seen that there is very little similarity between 
the development of the archesporium, the ovules or the embryo 
of Agrostemma githago and Claytoaia virginica, the embryonic 
development being entirely different The embryo of A. githago 
resembles in general appearance the embryos of Cruciferae as 
represented by Capsella and Alyssum. 

1 wish to express my thanks to Prof. J. H. Schaffner, of the 
Ohio State University, for many valuable suggestions in this study. 

CONCLUSIONS. 

l. The archesporium develops as one, two or three cells, of 
which all but one are absorbed. 

2 The sac is formed from the one remaining archesporial cell 
in the usual manner. After the formation of the eight-cell stage, 
the enlargement of the sac is from one side and at rjght angles to 
the original long axis 

3. With the formation of the sac, the ovale enlarges from the 
micropylar end, thus leaving the sac deeply embedded in the 
nuceuua. A short beak is formed, which projects through the 
micropyle. Two or three rows of cells degenerate to form a 
passage for the pollen tube. 

4. The embryo is at first filamentous, the basal cell being very 
lorn. The four or five cells next to the apex divide longitudi- 
nally, forming the four or five tiers of a large spherical embryo. 
Tift cotyledons and the root-tip are formed in the usual dicotyle- 
donous method. Soon after the appearance of the cotyledons the 
suspensor degenerates: 
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BXPLANAT10N OF FIOUMCB 

For the drawings a Letts stand wu used For Figs <J to 7, a No d Zeiss ocular and a 
i-i* Banach and Lamb oil immersion, for Figs 8 to «4i a No. 6 Zeiss ocular and a No 7 
Letts objective 
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Three *• “ m cross section (slightly oblique) 

Function* I tnemnore 

Two-celled embryo sec and inner none of nucellus. 
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Eight “ inner bdm of nacenus nearly absorbed 

aeries of e mb ry o s showing transverse division 
Embryo showing first longitudinal division 

w second and third longitudinal dhrtoons 
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• *• also end osperm . 
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»* u showing origin of cotyledons (c). 
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ATAVISM IN THE WATERMELON 

John H Schaffhsu 

In the summer of 1895 I noticed a peculiar variation In the 
leaves of a watermelon vine growing in a patch in Clay county 
The plants were of the variety known as the Georgia 
Rattlesnake and excepting the single plant mentioned were of 
the usual type 

H The leaves of the watermelon seem to be quite constant in form 
They are usually described as palmately five lobed the lobes 
being mostly sinuate pinnatifid with all the segments obtuse 
(Fig t£) But m this plant the lobed condition 01 all the leaves 
was almost entirely absent the border being only moderately 

undulate (Fig ic) 
Some of the seed 
from this individual 
were planted in 1896 
and tne same leaf pe 
culianty was report 
ed The form has 
been successfully cul 
tivated every year 
since that time al 
though it was usually 
planted in patches 
with the ordinary 
kind and much cross 
pollination must have 
resulted 

Whether this con 
dttion of entire leaves 
is common in the wa 
termelon I do not 
know but I regard it 
as a good example of 
atavism or reversion 
to a more primitive 
type Such reversions 
may perhaps be of frequent occurrence in the species It is a 
well known fact that the leaves of many fossil plants from the 
Cretaceous have entire borders while the modern representatives 
of the same genera are often serrate denticulate or lobed Turn 
ing now to the seedling of the ordinary watermelon (Fig i«) 
we find that the leaves develop in succession from the entire to 
the mature ’obed form The cotyledons are oval and entire 
while the first leaf is almost aa exact counterpart of the variety 
under consideration In the second kef the lobed condition is 
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beginning to appear while the third leaf would have the normal 
form of the mature plant On this account I regard this as a 
case of atavism rather than an ordinary mutation or it is prob 
able that the watermelon embryo in passing from entire to iobed 
leaves is repeating some of the past stages in the history of its 
race Striking variations mutations and reversions should be 
carefully studied and recorded since it is by them alone that 
many of the problems of evolution can be solved 


A HERMIT THRUSH SONG 

Thkodorp Ciauks Smith 

During the summer of 190a I stayed from the twenty fourth of 
June to the thirtieth of July at a camp on the shore of Lake 
Memphremagog My tent was placed at the edge of a cedar and 
hemlock gro\ e mixed with occasion'll maples and birches which 
furnished nesting places for a great variety of birds The most 
conspicuous singer was a hermit thrush whose nest was not far 
from the tent and whose song was heard every morning and eve 
ning and frequently during the day for over a month Others of 
his kind were also audible sometimes close at hand but none 
became so thoroughly familiar as thu> camp thrush I have 
heard him at extremely dose range on one occasion from leas 
than ten feet and have also been able to distinguish his song 
over the lake from a distance of fully three quarters of s mile 
From an abundance of material the following notes are contnb 
uted in the effort to analyze his vocal performance 

In form the song of this thrush was very distinct clear cut and 
regular His typical phrase was as here 
shown This same form was repeated by 
the bird m higher keys usually some 
what simplified by the omission of one or 
more of the latter notes until at the top of 
the bird s register it become reduced to 
little more than the following The doser one approached the 
thrush the greater appeared 
the regularity as long that 
is, as the bird was m full 
son g for when beginning or 
when singing softly he depart 
«d noticeably from his ordin 
ary practice 

On several occasions the 
bird aasg near the camp cabin in which there was a piano and it 
was a simple matter owing to the regularity of the song to deter 
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mine the pitch with considerable accuracy. With regard to the 
long opening notes I speak with great confidence for I took 

down a long aeries on two oc* 
castons and found the pitch 
unchanged. From these obser- 
vations I determined that the 
thrush used phrases in the fol- 
lowing keys. I heard no 
others and never detected any 
flatting or sharping. It will be noticed that these keys form 
part of the scale of A flat major. In this, and in fact in the 
whole song, the approximation to the human scale was striking. 

The hermit’s song consisted, nine times out of ten, in a regu- 
lar alternation of low with high phrases. Two in succession on 
or near the same level he never in my hearing gave, but he would 
sometimes ascend or descend through a series of three different 
keys. There was no fixed order nor any necessary key relation 
between successive phases. I have long lists of such and am 
certain that the bird uttered his theme in whatever key suited his 
fancy so long as it was not a repetition of the theme just uttered. 
For example, one series began with a low B flat followed by a high 
A flat, then a middle F, then an upper B flat, then dropped to low 
A flat, soared up two octaves to high A flat, dropped to middle B 
flat, then down to low E flat This continual alteration of key 
was the most striking thing about the hermit’s song, apart from 
its regularity and accuracy of pitch. It suggested somehow the 
orchestral handling of a theme by a musical composer, and made 
it beyond comparison more interesting as a performance than the 
simple repetitions of the olive backed thrush, or the endless 
variety of the thrasher. 

The utterance of the theme was for all the lower forms distinct 
and without portamento . Now and then, although rarely, the 
bird gave his triplet or quadruplet notes a vibratory “ trill,” and 
in the very highest phrases tne distinctness of vocalization was 
much diminished. The bird’s voice never broke on its highest 
notes but his enunciation became somewhat indistinct, although 
never to such an extent as to disguise the form of his theme. 

The voice of the hermit thrush was made individual by over* 
tones giving it a considerable richness and penetration and even 
a metalic burr or buzz. It suggested somewhat the reed-quality 
of the oboe superadded to a flute's open tone. Direct comparison 
was possible only with the piano, a bogle and a flute, and need- 
leas to say, it was far closer to the lest named, hut very modi 
more vibrant, lesa hollow. The "burr” waa apdible at short 
ranges only. At a hundred yards or leas it blended to give the 
voice a singularly ringing metaUc quality which gave it a carry- 
ing power unapproadiea by any other bird of that region. It 
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ihotrid be said that in proportion as the bird seemed to be exert- 
ing himself, as for example on one occasion when suddenly joined 
by bit mate, the metallic overtones were Jess prominent, and in 
certain of the key varieties they wen nearly absent. The long 
opening notes were the freest, the high, rapid ones the most bur- 
dened with overtones. At their worst the highest figures wen 
occasionally almost squeaky but in the full Bong they wen by no 
means lacking in sweetness, and they wen always clear and sharp. 

Heard from a very close range the long full notes were fairly 
piercing, so sweet, full, and vibrant wen they. They wen too 
loud for comfort, and when the bird suddenly began to sing while 
perched on a fence about ten feet from my tent it fairly made my 
ears ring. 

The most characteristic featun of the song in the line of vocal 
modulation was as simple as the phrase itself, but equally effec- 
tive. The opening long note was struck firmly and held some- 
times with a slight crescendo, but the succeeding rapid figures 
wen progressively diminished in loudness until the last clearly 
uttered notes faded away in a silvery tinkle. This tmonando or 
dtMinusudoultcr&nce was almost habitual with the “camp thrush," 
and was indescribably effective. It suggested the modulation of 
the piano player since it surpassed in extent of diminution and 
in delicacy of utterance at the end anything within the compass 
of a wind instrument. But the piano tmonando would lack the 
crescendo on the opening note. 

The whole song was vigorous and sure in delivery, slow— 
since the phrases, taking at the most two and a half seconds in 
delivery, were separated by four to six seconds of silence — but 
perfectly steady in tempo, and certain in execution. The unusual 
richness and vibrant power of the tone, enhanced by the effective 
tmonando utterances of successive phrases, with the never-failing 
alternation of key and pitch marked the song off from any other 
sound of the Canadian woods 

This bird was by no means unusual, nor on the contrary iden- 
tical with others of his species. His nearest neighbor differed 
from him in several marked ways, being leas regular in song 
form, having much more variety in his phrases, using minor os 
well as major keys, being less distinct and finished in utterance 
although rather sweeter in voice, singing a little more slowly and 
a little less loudly, being rather inferior in penetration, and not 
using the tmonando delivery so much. But both were master- 
singers. 



374 


The Ohio NaturdM. ' [YoUn,Na4i 


EARLIEST OBSERVED BIRD MIGRATIONS FOR 
COLUMBUS. 

Waltkr J. Dbrbv. 

In compiling and arranging the list of earliest spring migra- 
tions given in this paper, the writer has simply edited the work 
of the older observers of the club with the hope that the list will 
be of interest to other workers in Ornithology and perhaps fur- 
nish a basis for more extended study along the same line. 

The observations were all made during the years 1897 to 1902, 
and were all by members of the Wheaton Ornithological Club of 
the State University. A comparison of the data of spring migra- 
tions made by Mr. Frank M Chapman at Englewood, New 
Jersey, which is about sixty miles farther north than Columbus, 
with tins list shows that the arrival of northward-bound species 
here is from a week to ten days earlier on the average, though 
some of the dates coincide very closely and some of the records 
are from two to three weeks earlier This difference is especially 
marked in the case of the Warbler migration which here reaches 
its height in the last week or ten days in April and the first week 
of May, while there the greatest flight occurs in the second and 
third weeks of May. The situation of Columbus is quite favor- 
able, for lying on a north and south river it is in the track of the 
northward moving migrants, and is favorably located for early 
records. An effort was made to see whether or not the data in 
this table would bear out the conclusions reached by Dr. C. C. 
Trowbridge m his article in the September number of the 
American Naturalist on " Bird Migrations.” He was led by the 
results of a series of long and careful observations to the conclu- 
sion that wind and not temperature was the cause of bird flights. 
Since, however, the data in the possession of the writer do not 
take systematic account of the volume of migration, the only 
recourse is to periods giving especially early records or an abun- 
dance of them. Another handicap to any attempts to differenti- 
ate the effects of wind direction and temperature lies in the fact 
that in this locality high temperature is usually coincident with 
southerly and south-westerly winds, and low temperature with 
north-west and north winds. By the courteous assistance of the 
local United States Weather Bureau, statistics were obtained 
for wind direction and mean daily temperature covering the 
months of April and May, from 1898 until 1902 inclusive. An 
examination of the list of record# shows a noticeable scarcity of 
records in the first two weeks of April, although both the pre- 
ceding and following weeks show several records. Comparison 
with the meteorological table shows during each year, without 
exception prevailing northerly winds aed km temperature. This 
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however bdng merely negative and possibly due to other causes 
can hardly be cited as strong proof. Attempts to correlate the 
wave of migration! extending through the latter part of April 
with the wind direction! can not be called successful except in 
one instance! that of 1902. In this year the records show a 
period of cold weather (Temp. 30 to 45 deg.) and prevailing 
northerly winds extending from the beginning of the second week 
in 'April to the middle of the third, with scarcely any records 
of migration During the time from the 18th to the 22d of the 
month however, the wind direction shifted to the south and 
south-west, and the temperature rose to 60 deg. The records of 
the Ornithological Club for that period contain many records of 
migrating species, most of them for the 22d and 23d, with the 
statement that they are about a week early This is the only good 
instance of positive evidence in the records, it seeming impossible 
to establish any dear connection m other instances. In the 
appended list the date is given, being the earliest record of its 
appearance by members of the Club and the name of the observer 
is placed after the species. Species not followed by names have 
been recorded by several members for the same time. The records 
for the Robin, Bluebird and Meadow-lark are not given, as some 
of these species winter here and of course it is impossible to dis- 
tinguish the arrivals from the South from those wintering here. 

Feb. 13. Clangula hyemalfs (Linn.) Old Squaw Parker. 

Feb. 17. Br&nta canadensis, Canada Goose Henderson. 

Feb 1*9 Quisc&ltu quiscata aeneiu, Bronzed Grackle. Kellicott. 

Mch. 2 Aegialitia voafera, Killdeer Smith. 

Zenaidura macron ra, Mourning Dove Smith. 

Mch 3. Agelaiu* phoetncens, Red-winged Blackbird Tyler. 

Mch 6 Spizella social la, Chipping Sparrow. Smith and Cole 
Mch. 8. Gallmago dehcata. Wilson's Snipe Morse. 

Mch. 9 Anas boachaa, Mallard. Tyler 

Mch 12 Pssserella ihaca. Fox Sparrow South and Cole. 

Mch 13 Zonotrlchia albicollio, White-throated Sparrow Smith and Cole. 
Mch 14 Pipdo erythrophthalnms Towhee, Morse 
Mch 16. Cathartea aura, Turkey Buzzard Griggs 

Spizella pusilla, Field Sparrow Smith and Cole 
Mch. 17. Tardus fuscescens, Wilson's Thrush. Parker 
Mch 18 SayornU phoebe, Phoebe Grim 
Mch 19. Contopos vireus, Wood P cwee Parker. 

Mch. 23 Vireo flavifron*, Yellow-throated Vireo. Hine. 

Prognesutus, Purple Martin Morse. 

Poocaete* gramineus, Vesper Sparrow. Smith and Cole 
Mch. 24. Tyratmus tvrannus, King Bird. Smith and Cole. 

Suita americana, Dickciwel. Smith and Cole. 

Mch. 25. Chondeste* gnunmacus, Lark Sparrow Hme. 

Mch. 28. Dendroica virena, Black-throated Green Warbler Henderson. 
Mch. 29. Bmpidouax minimus, Least Fly-catcher. Smith and Cole. 

Mch. 30. Scolccophagus carolinus, Rusty Blackbird. South and Cole. 
Mch 31. Lams argentatus, Herring Gull, Morse. 

April 3. Anas americana, Baldpate. Taylor. 

April 5. Chaetom pdagica, Chimney Swift Parker. 
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April io. Tardus iqndiicMMe pallasU, Hermit Thnuh t Williamson 
April 15. Tonhu xmtsteuiKus, wood Thrush. Mills, 

CheHdon erythrogiater, Barn Swallow. Jennings. 

Actitb PMcitont, Spot te d Sandpiper. Him. 

April 17. Harporhynebus Brown ‘fliraaher. Morse, 

April 10. Helmitherua vermlvorus, Worm-eating Warbler. Hint. 
Mnlotilta varU, Black and White Warbler. Hine. 
Helminthopbila pinna. Bloc- winged Warbler. Hine. 
Dendroica aestiva, Yellow Warbler. Hine. 

Folioptila caemlea, Bhie-gray Gnatcatcher Hine. 

April 19 Pirangm erythromclaa, Scarlet Tanager Parker. 

April ao Galeoacoptes carolinenais, Catbird. 

Ammodramua lavannarom paaaerinus, Graaahopper Sparrow. 
Hine 

April re. Helminthopbila chrvaoptera, Golden-winged Warbler 

Dendroica virern, Black-throated Green Warbler. Wllliamaon. 
Dcndroica blackburniae, Blackbnrman Warbler 
Dendroica macnloea. Magnolia Warbler. 

April 33 Clmcola riparia, Barn Swallow 

Seiuru* novebomcenau, Water Thrush Parker 
Ardea virescena, Little Green Heron, 

Icterua gmlbnla, Baltimore Onole. Parker 


Habia ludoviciOna t Roae-hreaated Grosbeak Wllliamaon. 

Paaaenna cyanca, Indigo Bunting 

Virco olivaceua, Red-eyed Vireo Parker, 

April 25. Helrointhophila celata, Orange -crowned Warbler Hine 
Sctophaga ruticilla, Redstart Parker 
Gcothlypts tricha*, Maryland Yellow-throat 
April 36 Icterua apunoa, Orchard Onole. 

Helminthopbila peregrine, Tennessee Warbler. Hine 
Icteria virena, Yel low- breasted Chat. 

April 37. Petrochelidon lunifrona, Eave Swallow Gnggi 
Apnl 38 Stelgidopteryx aempeunia, Rough-winged Swallow. Taylor 
Tnrdua uatulatus swainaomi, Olive-backed Thruah Hine 
Vireo gilvus. Warbling vireo Taylor 
April 39 Zonotrichia leucophryf, White-crowned Sparrow Hine 

Dendroica caeroleacqga, Black-throated Blue Warbler Hine and 
Henderson 

May 1 Antroatomus voafema. Whip-poor-will. 

Dendroica coronota, Myrtle Warbler 
Semrua aurocapflluv, Oven-bird Williamson 
Sylvania mitrtte, Hooded Warbler. Parker. 

Geotblypiqjbrmoaa, Kentucky Warbler Parker 
May 3 Dendroica polmanim, Palm Warbler Hine. 

Meloapira uncolni, Lincoln’s Pinch, Osborn 
May 5. Myiarchua crlmtua, Great-created Flycatcher Teter 
May 7. Coccyzua ery throphthalmua, Black-billed Cuckoo. 

Dendroica pennaylvanicm, Chestnut-aided Warbler. Hine. 

May 8 Vireo aolitanus, Blue-headed Vireo. Parker 
Trochilua colubria, Humming Bird. Oabotn, 

May 1a flgmpaothlypU amcricanua, Ptrala Warbler. Parker 
May 13 ^>tonotaria dtrea, Prothonotary Warbler. Hine. 

Coc<yzua amerlcanus, Yellow-billed Cuckoo. Mills 
May 16 Dendroica caatanea, Boy-breasted Warbler. Parker. 
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ENTOMOLOGICAL NOTES. 

Some very practical results in the line of Mosquito warfare ore 
presented in the “ Reports on Plans for the Extermination of 
Mosquitoes on the North Shore of Long Island," published by 
the North Shore Improvement Association,* and accompanied by 
detailed map on large scale. 

Work during the summer of 1901 is reported in detail in a 
carefully prepared volume, while a supplementary report is given 
m pamphlet form issued in the latter part of 190a. Prof. C. B. 
Davenport and Mr Frank Luts, who have been responsible for 
the most of the entomological work, have collected a large amount 
of interesting and very valuable matter relating to the habits, 
distribution, breeding places, migration, etc., of the mosquitoes 
of that region. These observations show, perhaps, as the most 
important result, that the greater part of the mosquitoes infesting 
any locality are leaned in the immediate vicinity of the houses 
where they become troublesome , that it is the smaller and quiet 
pools and the minute bodies of water that may occur in old tin 
cans, broken bottles, stumps, etc., rather than the larger bodies, 
that give them the condition to develop, and that while possible 
for some to be brought by winds from other parts of the island, 
this source of supply is of very little importance from the stand- 
point of health or even of annoyance. As slated by Mr. Luts in 
his last paragraph, " Finally let us bear in mind that as a rule 
every man is breeding his onm mosquitoes , and every man should 
take care of his own property. But, with it all, in a thickly popu- 
lated district, many careful people can be made to suffer by the 
carelssness of one Here the community, as a whole, should take 
a hand, and through the officers compel the proper precautions 
on the part of those who will not otherwise take them." 

Prof S. J Huuter lias recently issued a work on "Elementary 
Studies in Insect Life” from the Publishing House of Crane and 
Co , of Topeka, which is iutended for beginning students in 
Entomology. It is arranged in very attractive form and should 
prove very stimulating to all young people who may have the 
opportunity to work with it. The plan is to present in detail the 
life-histories of two common species, species that may easily be 
obtained and development followed by almost any boy or girl, 
these followed by chapters cm the habits, senses, instincts and 
relations of insects. There is a abort summary of the insect 
groups and instruction in the simple methods of laboratory work. 
While the work is profusely illustrated and many of the figures 
of superior character, there are some which are decidedly inferior, 

* Dbtrlbttltdbjr Mr. Witmot T Gox, Bcc'y North Shore Improvement Absoc , No. 49 
WeU0t„ KY 
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those of the cabbage butterfly and the canker worm moth for ex- 
ample, while entomologists will be likely to puzzle over the pho- 
tograph from life of a 11 Woodboring beetle at work in yellow 
pine board." R. O. 


MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, January ia, 1903. 

The dub was called to order by the president, Mr. Morse. 
The paper of the evening was given by Dr. Kellerman, who 
spoke upon his last summer’s trip to West Virginia. He pointed 
out our interest in all the floras near our own. But that of 
West Virginia is especially interesting because so closely allied to 
that of Southeastern Ohio The flora of the State has been in the 
main neglected. Dr. Mfllspaugh and Mr. Nuttall have done 
practically all the work that has been published, but their lists 
include only 1366 embryophytes. The portion of the State along 
the Ohio River has a flora Very much the same as that of the 
river counties in this State ; but higher up along the Gauley 
River the flora is different and very interesting. He exhibited 
specimens of a nnmber of the most interesting plants. He then 
spoke of his work on the Greenbrier River and the differences of 
the flora there from that of the Gauley. He spoke of the deso- 
lating effect of the destructive lumbering in the region, especially 
that now being petpetrated on the Cheat Mountain. 

XJnder personal observation Mr. Swezey reported strawberries 
blossoming during Christmas week in Illinois, and that a few 
berries ripened as late as Thanksgiving day. 

Mr. Jennings reported 1 Epilobiutn adenomulum from West 
Virginia, which ia considerably out of its range. He reported 
Paspalum pubescent from Sandusky. 

Mr J. G. Sanders spoke of an abnormal Fodospbaera described 
by him in the current number of the Journal of Mycology. 

Dr. Kellerman spoke of an abnormal beet six feet tall which 
flowered the first year. He showed pictures of an abnormal 
buckeye with very peculiar almost pinnate leaves. He spoke of 
three new species named for himself by a German botanist, to be 
described in the Journal of Mycology. He reported a large 
number of successful experiment in tracing the connection of 
different forms of rusts with e«S other. He spoke of the three 
forms o> prickly lettuce in Ohio, and of the disagreement of the 
eastern botanists in regard to them. 

Miyi Sater, Miss Brace, Mr. Whetstone, Mr. B. A. Sanders, 
Mr. Wbetsel, Mr. Arundel, Miss Stewart, Miss Hite, Mr. Dyer 
and Miss Mark were elected to membership. 

R. F. Griggs, Sefy. 
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MUSCULAR AND SKELETAL ELEMENTS IN 
SPELERPES LONGICAUDUS * 

Bmv Spsncsk Houghton. 

The development of one of our commonest species of Salamander 
affords an opportunity for the study of many interesting prob- 
lems. The author was influenced, however, in taking up a study 
of the skeletal and muscular elements in Spelerpes longicaudus, 
by several considerations In the first place, there is a surprising 
lack of literature, especially on the latter subject. The question 
of the origination and development of adult muscles and of the 
number and function of transitory larval muscles, and of the rela- 
tion of the two, seems to have been entirely neglected. The 
skeletal elements have been thoroughly worked for the adult form, 
but there are some modifications in the larval skull that have not 
been touched upon. Secondly, this form is abundant, of wide 
distribution, and readily obtainable, and this fact together with 
the facility with which it may be pre pa red, renders it valuable 
material for laboratory purposes The work was done in the 
Embryologies! laboratory of the Ohio State University, under 
the direction of Professor F. L. Landacre, and was offered as a 
thesis for the Baccalaureate degree. 

This paper will attempt to cover merely a discussion of the 
skeletal and muscular elements of a 12 mm. larva, and will be for 
the moat part descriptive, a few comparisons only being drawn 
with Rana and Cryptobranchua. 

Spelerpes longicaudus is one ftk he commonest and most widely 
distributed speech Of tire Plethoabntidae. Its general appearance 
and mark inn are similar to Sp. bilineatus, and they are commonly 
found associated together in nature. Their habits, larval devel- 
opment and the noticeably longer tail of Spelerpes longicaudus 
form, however, distinguishing marks. The larval development 
of Sp- bfiineatos is much more rapid than that of its relative ; a 
9 mm. which I observed had both fore and hind limbs 

» OotrlbnUee from ttw of Society .nd Brtomolosy, IX. 
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fully formed, while a 12 mm. Sp. kmgicaudus has merely lhnl> 
buds, scarcely distinguishable to the uuked eye Of it* habitat, 
Cope says "This beautiful animal is. not very active in its 
habits and is almost always found tit rock) ground and in Assures 
and caves in cliffs.” (Burachia of N. A., p. 154.) This species 
is scarcely ever found in water save in the breeding season, while 
Spelerpes bilmeatu* abounds in rocky brooks.' The - larvae may 
be found in open water, but at nn early age they show an instil ct 
for concealment, and are more readily found under leaves and 
pebbles lying m the pool 

Eggs. — The eggs of Spelerpes tuav be found most abundantly 
in May and J une. ‘ ' They are deposited 111 a single la> er upon the 
lower side of submerged stones, each batch containing from thiity 
to fifty eggs The stones which arc suitable tor this purpose 
must be in the form of an arch allowing the water to flow beneath. 
They are generally in the more rapidly flowing portions of the 
brook, but the depth of the water must be such that the eggs are 
at all times entirely submerged, as otherwise the dash of the 
ripples striking against them would subject them to mechanical 
injury ” (H. H. Wilder, “ American Naturalist ” Vol. XXXIII, 
p. 231.) The eggs are attached to the under sut face of the rock 
by means of a gelatinous envelope in which they are encased, 
the same envelope keeps the eggs separated from each other much 
as in the case of frog's eggs 

Larva. — The larvae of Spelerpes lough audus are hatched 
somewhat early and continue for some time in the larval form. 
The larva at 12 mm has the gills well developed, partially cov- 
ered by an opercular fold The tail is long and tapering, with 
a broad, delicate and rounded fin. The pigment is well distrib- 
uted over the upper surface of tile tadpole, but is lacking on the 
under surface, except for a few cells on the fin The pigmenta- 
tion is continuous over the anterior part of the head, but under a 
leas shows a double row of unpigmented areas along the dorsum, 
beginning behind tbe eye and running close to the In There ia 
very little change in pigmentation at metamorphosis, as tbe fol- 
lowing description of the pigmentation of the adult will show . 

" * * * generally * * * more thickly crowded along ' 
the sides, sometimes forming a distinct spotted band along the 
sides of the tail ; these black bands are generally aggregated into 
a series of vertical bands. In younger specimens * * * tbe 
spots above are arranged in threelrregular lines, one median, and 
two lateral larger ones. The muzzle and entire under puts are 
immaculate/’ (Cope, Batrachia of N. A., p. 154.) The pig- 
ment spots appear as brown or grayish blotches of irregular con- 
tour. The anterior and posterior limbs may be noticed as small 
buds, just posterior to the gills and anterior to the anna, respec- 
tively. 
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Tscuniqdb. — The specimens were killed and hardened for four 
weeks in 4 per cent. Formalin. After taking the two grades of 
paraffin, they were cut (.03") and lightly Btained in a Ddafietda' 
Haematoxylin, after which they were washed and ripened in 
water for 48 hoars This process gives a thoroughly discrimina- 
tive and brilliant stain, which is admirably adapted for all classes 
■of such material for general purposes Three aeries were made, 
one being the stage studied, and the other two saving as checks 
on the first. The reconstructions of the skull were plotted in the 
following manner . a micrometer eyepiece was calibrated, arbi- 
trarily, to co-ordinate paper , then the lens of the eye of the spec- 
imen, which is practically spherical, was measured vertically and 
the distance marked on the co-ordinate sheet. The number of‘ 


sections in which the lens appears was next carefully noted, and 
thus the ratio of longitudinal to vertical measurements on the 
co ordinate paper was obtained This ratio was found to be 15 
horizontal to 22 vertical. By calling the ratio 5.7, therefore, and 
adding one section to every 2 1 read, accurate results were obtained, 
and a perfectly proportioned plot drawn. Plates 8, 9, 10 were 
outlined with a camera and filled in by freehand. 

Osteology. — The skull of the 12 nun tadpole of Spelerpes 
longicaudus differs radically from the adult skull, and shows dose 
resemblance to the adult skulls of some lower forms. Wiederaheim 


lays down the general characteristic visceral skeleton of Urodeles 
as follows . ' ‘ We may consider the ground form, as present in 
the larva, to consist of five pairs of bars. The anterior pair, or 
hyoid, consists of two pieces, as do also the first two branchial 
arches. The third and fourth branchial arches are much smaller 


and are connected with their fellows of the opposite side by a 
single or double basal piece. At the close of larval life, when the 
lungs come into use, the two hinder pair of arches disappear 
entirely * * * In the genus Spelerpes, which possesses a 
sling-like tongue, the lateral (dorsal) segment of the first true 
gill-arch grows out into a long cartilaginous filament which 
extends far back under the skin of the bock ” (Comparative 
Anat of Vertebr. , p 74. ) 

In general, the hypobranchial apparatus of the 12 mm larva 
corresponds very dosely to the above description, but there are 
some minor points of difference The hyoid is a single bar, the 
cerato-hyal, and shows no tract of a hypohyal, and the third and 
fourth branchial arches are not much smaller than the other two. 
The singular spatula-shaped urohyal is completely lost at the 
cTote of larval life. (See Plate 9 ) 

In Spelerpes, the protective capsule of the eye is not formed from 
the quadrate as in Rana, but by a slight process from the trabecular 
cartilages, and while in Rana (at it mm.), the auditory apparatus 
it' merely a process arising from the trabeculae, in Spelerpes there 
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is a fully formed capaule It is possible that the diverse habits 
of the two forms may account for this reversion of development. 
Spelerpes, which spends its larval existence for the most part 
hidden under rocks and in the dark, needs an acuteness of hear* 
ing and a sensitiveness to vibration for which its cousin compen- 
sates by an early developed and well protected eye. 

Tkabecclae. — (Plate ro.) The trabeculae cranii appear as 
two longitudinal bars supporting the anterior end of the brain and 
the nasal sacs. Just behind the superior labial cartilages, they 
are flattened out into a pair of disk-like, slightly concave projec- 
tions serving to support and protect the nasal sacs. There 
is no juncture of the trabecular bars here os is the case in 
the frog. Just behind the nasal capsule, the trabeculae resume 
their rod-like form, presently becoming compressed to form a sort 
of triangle, concave on the outside. This is the optic capsule 
before mentioned. Back of this point, the trabeculae are pierced 
by the optic foramena (Plate 8), and again, still further back, by 
another and larger foramen, winch admits some of the larger ves- 
sels to the brain. Just above this latter foramen, the quadrate 
separates from the trabecula This is given off from the upper 
half of the trabecular bar (Plate 8) and curves down to meet and 
articulate with the lower jaw (Meckel's cartilage), while the 
lower half curves in to meet its fellow just in front of the noto- 
chord (Plate to, bp.), forming a support for the main part of the 
brain. The auditory capsule is continuous with Jjie quadrate 
above and trabeculae below From the point of their juncture, 
the trabecular bars continue as a pair of flattened rods — the para- 
chordal* (Plate io), which together with the notochord form the 
floor of the brain case Just behind the auditory capsule, the 
parachordals show a leaf-like process, which serves as a protective 
case for the medulla and upper cord. 

Uft>K& Labials. — Plates 8, 9, 10, la ) These labials are a 
pair of rounded caps which fit over the ends of the trabeculae. 
They are pointed above and blunt below. It seems that these 
labials should be used, governed by suitable muscles, in sucking, 
in case the larva uses that means of obtaining food, but a diligent 
search failed to reveal any muscles which might be Used in that 
way. The superior labials are, like the trabecular cartilages, 
entirely separate from one another. They are so freely and 
loosely articulated, moreover, as to permit of the possibility of 
considerable movement 

Lower Labials.-— (Plates 8, 9, lb.) The inferior labials, on 
the other hand, are so fused as to present the aspect of a singfc, 
compact cap, which fits over the rounded anterior part of the 
lower jaw, They are comparable in a general way, to the labials 
of Rana. The upper and lower labials are apparently among the 
first cartilages to appear, since at this stage they are very com- 
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pact and detne cartilaginous tissue, from which all trace of car- 
tilage cells has disappeared. 

Mrckel’s Cartilage — (Plates 8, 9, me ) Meckel's Cartil- 
age forms the basis and largest part of the lower jaw. It articu- 
lates in front with the bar of the lower labial, and fuses there, 
tpore or leas completely, with its fellow of the opposite side. 
.Behind, it articulates, strongly with the quadrate (Plate 8, qd.). 
The cartilages are slender and rounded anteriorly, but become * 
much heavier and more ovoid aa they near their articulation with 
the qaadrate. The coronary process is plainly marked, just in 
front of the posterior articulation, and directly under the optic 
foramen. The massive temporal and masseter muscles, which 
have their attachments on this process, together with the heavy 
pillar of the quadrate, form a bulging prominence which Is readily 
discernible with the unaided eye. 

The Quadrate — (Plate 8, qd.). The quadrate is fused com- 
pletely above with the trabecula, at a point dorsal to tbe second 
foramen, as before stated. Above and behind it fuses with the 
auditory capsule, while below it sends a heavy vertical bar to 
articulate with Meckel’s cartilage. The quadrate is the heaviest 
solid cartilage in the skull at this period, and helps to form the 
rim of a deep protective socket within which the eyeball rests. 
The fusion of the quadrate with the capsule of the ear is only slight 
at this stage, but the mesoderm between the two parts is seen to 
be rapidly chondrifying, and indicates an extensive fusion later. 

Auditory Capsule.— The auditory capsule, although not com- 
pletely chondrified, can be traced very readily The two capsules 
form the side wall of tbe skull, and indications of their juncture 
over the top of the brain can be detected. They are fused with 
the quadrates in front and with the trabeculae cranii below, but 
their posterior extremity is a free rounded surface At the 12 
mm. stage, therefore, the brain lies exposed above, but is pro- 
tected laterally by tbe heavy auditory capsules and ventrally by 
the broad trabecular plate, and by the parachordals. The semi- 
circular canals in the ear are fully formed, and there is full nerv- 
ous connection with the brain. The circular (fiftrttis) patch m> 
prominent in the frog at a similar stage can be detected, but with 
difficulty. It is the foreshadowing of the future stapes. 

Teeth.— Teeth appear on the upper and* lower labials and on 
both the trabeculae cranii and Meckel's cartilage. They are well 
along in development, and can be seen pushing their way through 
the skin of the mouth. Tltey are beginning to appear on the 
branchial arches and ceratohyals as well. 

Branchial Apparatus. — (Plate 9.) The branchial appa- 
ratus of Spelerpes shows a marked difference from that of both 
Crytobranchus and Rana. The most noticeable features of the 
branchial cartilages of Spelerpes longicaudus are (a) the absence 
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of a bosi -branchial plate, ( 6 ) the large size and peculiar contour 
of the urohyal, (<■) tlie ceratohyals, which hang free from the 
basihyal, and do not articulate with the quadrate as they do in Raoa 
and Cryptobranchua, and (d) the absence of any "free" branchialfl, 
that is, any branchiala unattached to the basihyal cartilage. 

Basihyal. — (Plates 8, 9, bh.) The basihyal is a rounded and 
slender rod of cartilage projecting well forward into the tongue 
and prolonged posteriorly into the slender urohyal Jnst behind 
the rounded anterior extremity is found the articulation of the 
ceratohyals. This articulation is not close, but the ceratohyals 
seem -to be. rather loosely swung from the front of the basal cart- 
iliges. From the posterior portion of the cartilage, the first and 
second cerato-bronchiala are given off in dose succession, and 
from this point the cartilage continues as the urohyal In the 
specimen prepared, the basihyal and branchial cartilages were 
probably somewhat distorted, on account of the unnatural posi- 
tion of the tongue, so that in the drawing (Plate 8) they are 
higher in relation to the rest of the skull than they should be ; 
the measurements, however, and relative sizes are accurate. 

Urohyal — (Plate 9, uh.) The urohyal bar is much longer 
in Spelerpes longicaudus than in the same stage of the frog. It 
is median and basal, and forms simply an elongation of the 
basihyal. The urohyal terminates, however, m a flattened spatula, 
which affords a place of insertion for two heavy muscles. 

Ceratohyals — (Plates 8, 9, ch.) The ceratohyals are a pair 
of curving bars of cartilage, swinging freely from a loose articu- 
lation with the anterior part of the basihyal Their direction 1 h 
dorso-caudal, and they terminate freely in the mesoderm a short 
distance behind the quadrate and external to the auditory capsule. 

Branchial Arches. - (Plate 9 ) The branchial cartilages at 
the given stage of this specimen are all in junction ; that is, none 
of them hang free at either extremity. They may be clarified 
into three pairs of ceratobranchlals and four pairs of epibranchials. 

The first ceratobraochial is the largest of all the branchial bars 
(Plate 9, bra.). It ib given off from the anterior extremity of 
the basihyal. It curvea slightly down and out and shortly gives 
rise to the first epibranchial aud joins with the second cerato- 
branchial w originating the second epibranchial arch. The sec- 
ond ceratobranchlals (Plate 9, brb.) are at their beginning notice- 
ably smaller than the fiat ceratobranchials, hot soon increase in 
aue. This ceratobranchUl gives rise to the second epibranchials 
(in conjunction with the mat ceratobrancbial bar) and to the 
third ceratobrsuchial (Plate 9, brc.) The third ceratobranehial 
soon divides into the third and fourth epibranchial cartilages 
(Plate 9, be., bd.). The four epibranchials run free for some 
distance and at their posterior extremity are again united to one- 
another by a curving bar of cartilage. 
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Musculature —A careful comparison of the muscles of this 
stage of Speferpes longicaudus with the musculature of Rana and 
Cryptobranchus seems' to show a close resemblance to Crypto- 
branchus, especially in the muscles of the brauchial apparatus. 
Of course, no homologues of these muscles appear in the adult 
Rana, but even the larger head muscles correspond much more 
ofasely with those of Cryptobranchus. There appears to be no 
special modification for sucking, or any special muscles for that 
purpose All of the muscles described are those of the adult 
Salamander in various stages of development. In the nomencla- 
ture of the muscles of the branchial apparatus, the analogies of 
Cryptobranchus have been very closely followed out. 

MUSCLES OP THE HEAD 

M Temporalis — (Plate u, Pig. 1, mtm ) The temporalis 
is the most prominent of the muscles of the head It arises on 
the quadrate cartilage, just posterior to the second foramen, and 
is inserted on the inner side of the coronary process It is a 
broad, heavy sheet of fibres, broader at the insertion than at the 
origin. Its direction is ventral aud slightly caudal. In reality, 
M temporalis is made up of two parts, the one just described 
above, and a second, which I shall describe as— 

' M. PterygoidevS — This is a thin strand of fibres arising on 
the quadrate bar, just below the origin of M temporalis, and 
sending its fibres ventrally to unite with those of the temporalis 
It corresponds very closely to the similar muscle in Cryptobranchus, 
which is described as follows • “ This is a very insignificant 

muscle * * * and might almost be considered a fasciculus of 
M temporalis. (Thesis, J H. McGregor ) The muscle is 
entirely covered dorsally by M. temporalis, and acts with the 
temporalis in lifting the mandible, in opposition to the action of 
M depressor maxillae infenons. 

M. Masseter. — (Plate it, Fig 1, mm.) The masaeter is a 
heavy, bulging muscle, partly covering M. temporalis It arises 
011 the anterior third of the auditory capsule, and, running down- 
ward and forward, is inserted on the outside of the mandibular 
bar (Meckel’s cartilage), a short distance in front of the coronary 
process. The insertion of this muscle is comparatively very 
broad, though it is thick-bellied and rounded in the center. 

M. Depressor maxillae inferioris — (Plates it, Pig. 1, 
mdm.). This is a large and powerful muscle, which, using the 
base of the lpwer mandible as a lever, depresses the jaws. It has 
two origins ; the first In the middle of the optic capsule, just 
posterior to the origin of M. masaeter, and a second, which ia 
IOwer mid posterior to the first. The fibres from the two origins, 
hottever, soon intermingle, and evidence of the double origina- 
tion is lost. The muscle extends down and forward, parallel to 
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M. misseter, and is inserted on the rounded base of tite tower 
mandible (Meckel’s cartilage). Turning now to- the ventral sur- 
face, we find the — 

M. SoBMAxnjwtnis.— (Plate n, Fig. >, nub.) This muscle 
is a broad, thin sheet of fibres covering in the space between the 
mandibles almost completely It extends between the two rami 
throughout their extent, save for a small space at their anterior 
extremity. The muscle is a very delicate one, and the fibres are 
loosely conjoined, seeming to indicate a tardy development as 
compared with the other muscles. The function of the submax- 
illaris is still a matter of doubt, but that it is closely connected 
with the respiratory function seems fairly certain. 

M. Svbmkntaus. — (P late u, Fig. 3, msm.). This small and 
insignificant muscle appears as a tendinous band at the extreme 
anterior portion of lower jaw. Its function is to approximate the 
rami of the jaw, but it appears to be of small practical consequence. 

M l! SCUtS OF THB BRANCHIAL APPARATUS. 

The branchial muscles of the 12 ram. Spelerpes longicaudus 
show a very marked similarity to those of the adult Crypto- 
branchuB, although they are not quite so numerous* m so com- 
plex . The group consists of a paired sternohyoid , a hy pobmnchial, 
a constrictor, levator and depressor of the arches, a geniohyoid, .a 
well defined cerato-branchialis and a small omohyoideus 

M. Stkbno-hyoidkus.— (Plate u, Figs, a, 3, msh.) This 
muscle is a direct continuation of the fibres of M. rectus abdominis. 
The recti abdomini, as they pass forward from the posterior part 
of the body, alter both in contour and in position. In the body 
proper, they are seen os two thin vertical sheets of muscle, bound- 
ing the body cavity. As they pass into the head region, how- 
ever, they gradually assume a median position and become thick- 
ened to form a pair of round, heavy muscles, which fuse in the 
region of M. temporalis, and have their common insertion on the 
basihyal at the point of union of the first ceratobranchiaL The 
muscle is superimposed on the urohyal cartilage. 

M. Gbnioh YoiDXua. — ( Plate 11, Figs, 2 , 3, nigh.) This . 
muscle arises on the lower mandible, just posterior to the inser- 
tion of M. submentalis. From this point it extends directly 
backward, as a small rope-like muscle, to its insertion on the 
upatular end plate of the urohyal cartilage. Its function is to 
draw tbe branchial apparatus forward. 

M, Hypobranchiaub.— (P late n, Pig. 3, mhb . ) This m trade 
arises on tbe ventral surface of the cerutohyal cartilage, inside of 
the origin of the following muscle. Its fibres run posteriorly sad 
obliquely inward, and are inserted along the course of the posterior 
two- thirds of the first epibranchial, except at the posterior end of 
the branchial. 

M. Csbatobbanchiaus. — (Plate it, Fig. 3, mcb.) This 
ntuflde is a thin sheet of fibres arising on the ventral surface of 
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the ceratohyal cartilage, just outside of the origin of M. hypo- 
branchialis, and sending its fibres inward to the extremity of the 
operculum The function of the muscle is to raise the opercular 
fold and to create thus a suction through the gill slits There is, 
of course, no homologue of this muscle either in Rana or in 
Cry ptobranch us 

M Lkvator ahcuum branchiauum. — (Plate 11, Fig. 1, 
mla ) This slender and insignificant muscle arises as a fasciculus 
of M longissimus dorsi It is given off from that muscle at the 
extreme posterior end of the otic capsule and extends posteriorly 
and obliquely downward to an insertion on the first epibranchial 
bar It serves to raise the branchial apparatus 

M. Constrictor akcuum bkakchivuum — Plate 11, Fig 3, 
mca , mce , mci ) This muscle is divided into three equal parts, 
which, from a common origin, separate and run to three distinct 
and different insertions The muscle itself is a continuation or 
prolongation of the fibres of M hypobranchialis, and takes its 
course along the inner or body side of the arches Its first fasci- 
culus is inserted on the course of the second epibranchial cartil- 
age, its second fasciculus on the the third epibranchia and its 
third part along the course of the last arch Its evident function 
is the closing of the branchial clefts, acting with M cerato- 
branchialis to create a suction of water through the clefts. 

M Dkfrhssor arcuum branciiiauttm --(Plate ii, Fig 2, 
mdb , Fig 3, mab ) This muscle is a sheet of fibres arising on 
the inner side of the last bronchia and sending its fibres inward to 
mingle in the middle line The mam part of the muscle is just 
anterior to the tracheal opening, and some of its fibres even mingle 
with those of the following muscle The name of the muscle 
indicates its function. 

M Omoiiyoideus — This is a rather small and insignificant 
muscle at this stage It arises in the region of the future scapula 
and sends its fibres downward to mingle around the trachea This 
muscle does not function before the metamorphosis, and as no sign 
of a scapula appears, it cannot now be traced to a definite origin. 

BODY MUSCT.KS 

The two body muscles which appear at the present stage are 
the M. longi«simus dorsi, and M. rectus abdominis. 

M. Lonoissimos dorsi —(Plate u, Fig 1, mid , mli ) This 
large and important muscle has a double origin The first is on 
the auditory capsule, on the dorsal side next to the surface, and 
m the region of the articulation of the jaw and of the eighth 
nerve. The second origin is considerably posterior to the first and 
is at the base of the brain, on the parachordal cartilages. From 
their origins, both fasciculi run directly tailwards, uniting in the 
region of the tenth nerve, to form a dumb-bell -shaped muscle 
which partially surrounds the medulla. After this point, the 
muscle rapidly increases in size, as it runs on back toward the taiL 
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M Rkctits Abdominis — (Plate it Fig i mra ) The 
stemohyoideus muscle already described is a continuation of M 
rectus abdominis As the muscle runs back it becomes more and 
more flattened until it presents the typical aspect of a thin sheet 
of tissue lining the ventral body wall In this specimen It pre 
sents no unusual characteristics 

MUSU,*S OP THK 

No well defined musculature for the eye was found but two 
recti muscles or traces of them could be distinguished They 
are very small and while their insertion on the eyeball can be 
seen plainly their origin is lost in the surrounding mesoderm 
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ON THE AUTUMNAL SONGSEASON + 

J R Tavcok 

What I have lo say is so patently unscientific that my first 
word must l>e a disclaimer of any such intention Subjective 
method like mine is, I know, ainthema in science From an 
objectne standpoint there is no music in the Brown Creeper's 
note , it is a creaking, a filing, an old chair is as musical , yet I 
have followed it as Ferdinand followed Ariel It is courage come 
to share our winter, a conclusion not net'essarilv unscientific 
Imagination, witness the discovery of Neptune or the setting up 
of the mastodon from fragments of bones, is as great a forte in 
science as in the arts; and there is no great gult fixed between 
science and art, the mind working not differently in the two fields 
We of the opposite camp follow beauty, you truth , the Cardinal 
in the snow means as much by one method as by the other 
Therefore if we learn gladly of the scientists, the reverse is tine 
also , and because I have learned birds chiefly by their songs, I 
find 1 have to ornithologists, and however small it may be, inter- 
esting and supplementary information 

Facii scientists know that there is a definite songseason, in a 
way synchronous with the breeding season, from March to June 
It is also well known that birds sing lieyond this period, the only 
absolute lulls seeming to fall in August and m December I lia\e 
heard the Bluebirds singing in the snow at Christmas, the Robin 
on New Year's Day , and the Carolina Wren, in the words of Mr 
Riley, sings when he durn pleases But the spring songseason 
lemains fixed and unapproachable for its continuity and multi- 
tude of song What has l)een moic neglected is the autumnal 
songseason, which seems to me also a definite peiiod, more or less 
immediately preceding the departuieof the birds for the south 
At the end of August, this summer, the Orioles and the Warbling 
Vireos, after many w'eeks of silence, were all singing again on the 
campus, and soon after, of course, were gone This, I think, is 
a habit which may be found to be universal. I cannot lie sure of 
certain birds The Whippoorwills sing on into September appar- 
ently without a break In the Adirondaeks a few ycais ago the 
Barred and the Great Horned Owls w f ere silent in July and 
August, and hallooed o\cr the lakes all night long in September, 
but in their case this could hardly precede a migration. I have 
heard the Bobolinks smg for a few moments in the dawn, at the 
end of August, after the/ must have changed plumage, and after 
more than a month of silence; I ha\e heard the Red-winged 
Blackbirds in October in a chorus unheard since early July ; and 
the list might be made a long one, in each case preceded by a 

Read before the Wheaton Club of the Ohio State University, October M, 1901 
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long interval of silence, and heard at a certain date year after 
year. Not to mention the singing migrants, varying widely from 
the Upland Plover to the Whitethroats, Solitary Vireos, Ruby- 
crowned Kinglets, the following will serve as examples. Both 
the Orioles sing in late August and early September , Field Spar- 
rows in September, Vesper Sparrows into October, Fox Sparrows 
into November ; the Warbling and the Red eyed Vireos m Sep- 
tember, the Maryland Yellowthroat in September, and in the 
same month the Catbird and the Brown Thrasher , and more 
rarely I have heard the Woodthrush also, though he sang only 
the preludes without the flute-notes I have never heard the 
Flycatchers sing again after their summer silence, nor the Tana- 
gers, nor the Martins, nor many of the Warblers and Thrushes 
In each case, the song seems an accompaniment or precursor of 
migration. The Junco's addition to his song, in Apni just before 
he departs for the north, is parallel I cannot presume to offer 
an explanation To me it seems several possible things , memory 
of the spring's journey bringing a repetition of the song , or 
rehearsal and education of the young birds, although it seems to 
me difficult to prove that only the young birds sing , or, as it has 
been called, “ false dawn” of sex, a mating without the nesting, 
which I have seen the Mourning Doves do , or, perhaps fantasti- 
cally, farewell to the land of the nests of northern summer If it 
is true that the Grouse will drum on the old courting log even in 
October, a recognizably sentimental operation, none of the sug- 
gestions is preposterous. Why birds sing is hardly to be explained 
by anatomy The general opinion of ornithologists seems to be 
that song is an expression of pleasure, and that birds do not sing 
in fear or sorrow I have known a particularly gorgeous sunset 
to waken the Woodthrushcs in midsummer, and it seemed to me 
not unlikely that the pleasure of the rich color sensation might 
partly account for it It is probable that the autumnal songseason 
is a time of gayety and novelty, a recognition of old places, an 
anticipation of new, together with some associated memory of the 
choosing of the mates. The impression may be farther explained 
by the character of the song in autumn. 

It is always difficult to hear and know the autumnal song- 
season, both because it is so much less m volume and continuity 
than in spring, and because it is not like that of April full- 
throated. The quality is changed, — if I were before a less formid- 
able audience, I should say sea-changed. For it is as if the birds 
were singing under water, underground. It is as if they sing 
without opening their beaks ; which indeed they seem sometimes 
to do even in spring, for I have heard both the male and the 
female Thrasher sing so in the nesting, each with the twig or 
straw m mouth ; and I have never heard the Hermit Thrush in 
spring migration sing in any other way. This last instance may 



39 ® 


The Ohio NaturaliH 


[Vol. Ill, No. 5, 


illustrate my meaning 1 have verified the experience through 
several Aprils. The first hearing was in this -manner For a 
long tune 1 had been sitting 'till to watch the Hermit flitting and 
returning among the naked copses by the old nver-bed , and 
whal with his nearness and the fresh April song about me, the 
memory of his song came to me clear and clearer. Let not Science 
reproach me for this t — [ was fancying what old law, what jealous 
traveler’s silence on the way to the happier north his home, kept 
unuttered in the bird's white breast that high romance, the voice 
of our best dreamer, even the memory of which made sunset flash 
across the mountain lakes to me The memory, the fancy, grew 
so vividly upon me that I smiled to find myself placing actually 
somewhere, across the Olentangy, upstream, downstream, the 
phantom singing ot my own creation Then I woke to the reali- 
zation that it was an actual song, a Hermit Thrush really singing, 
but very far away And last of all, I saw the dappled throat of 
my Thrush, which was always here and there about the leafless 
thickets, near me in the sun, saw his throat ruffling, and knew 
that he was the singer of the song that seemed, across the river 
or across the years, so far away 

I ask pardon for such utiedifying rhapsody, but the qualit) 
thus suggested is characteristic of the autumnal songseason 
Some birds apparently change the form as well as the quality of 
their song, making of it an entirely new composition , the Bob- 
white, for instance, and ( I think) the Chickadee , and the Caro- 
lina Wren in September has often set me hunting down a new 
song, surprising me at length to find him, that piper of indomita- 
ble and far ringing cheerfulness, now singing a secret bubbling 
continuous Goldfinch like song But most of our birds, without 
changing the form of their song, change the tone-color as I have 
described. So the Catbird sings, so the Brown Thrush , at jour 
shoulder, may be, but seeming a half mile away , so smg our most 
frequent autumnal vocalists, the Meadowlarks, Cardinals, Song- 
sparrows, Robins ; half-song, a whisper-song, on echo, a ventril- 
oquism It is, I suppose, simply that they sing with half-voice, 
as we might hum to ourselves a melody that haunts us through 
the day’s work 

But it is easier for me to deal with effects than with causes, and 
I shall not this time apologize, for these are my lost words The 
aututtbial song seems to me not less beautiful than that of April ; 
not the same triumphant, but memorial, charged with emotion, 
an art wrecked by its own beautiful joy , autumn’s fit utterance, 
when even Anosia, the red monarch of all the butterflies, migrates 
among the departing birds and the unretuming leaves ; and when 
always across the sky, in October, in November, as long as the 
Witch-Hazel is in flower, the Bluebirds play their pipes of passage. 



Mar., 1903.] Food Plant* of Some Bythotcopidae. 


397 


FOOD PLANTS OF SOME BYTHOSCOPIDAE. 

K I) Ball, Utah Ag College, Logan, t tah 

In giving food plant records it seems desirable to distinguish 
those records that are the result of repeated observation, or made 
under circumstances that admit of slight chance for error, f rom those 
that are based on accidental occurrence of one or more specimens 
upon some given plant The adults of most all of our leaf-hoppers 
fly very readily and are often found ou plants adjacent to the one 
they feed upon, especially after a sweep net has been vigorously 
used m the neighborhood And too often there is no means of 
knowing whether the record is the result of one accidental speci- 
men or the summation of a life-history study 
The longer the author studies the food plant relations of the 
Jassidae the more evidence he finds to support the idea that nearly 
every species has its particular food plant or gioup of closely 
related plants upon which it is almost absolutely dependent in 
part, at least, of its life cycle In a large number of species the 
larvae rarely if ever leave the plant upon which they emerge from 
the eggs. So that the finding of the larvae in any number upon 
a plant is in a great many cases an almost absolute test of the 
correctness of the food plant determination 

The following notes are in many cases extracts from almost 
complete life-history studies and in every case are based on suffi- 
cient evidence to almost preclude the idea of an Accidental occur- 
rence 


UKNUS MACKOPSIS 

The following notes complete the food plant list for our forms 
of this genus, with the exception of one species, and while the 
genus as a whole presents a remarkable variety of food plants 
each species seems to be \ery strictly confined to its particular 
plaut or group of closely related forms In fact I have even 
found the presence of a particular species of Macropsis one of the 
best guides to the determination of the many varieties of one 
plaut species 

M laiia Uhl. —This species is found only ou the bushy species 
of Sumac (Rhus aromatica and Inlobata ), that occur so commonly 
on the sides of the foot hills and along the bluffs of the streams 
out on the plains in Colorado The larvae appear early in July, 
hiding in the axils of the leaves and in the fruit clusters. They 
mature early in August, the adults remaining until the middle of 
September They are of a bright, shining green color and thus 
resemble the petioles and new growth upon which they stay. 

Var. paeta Ball. — Is a pink variety of this species found only in 
the crimson fruit clusters of this Sumac, where it is well protected 
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by its resemblance to the fruit stems and also by the sticky nature 
of the fruit. 

1 /. humilts Stal. — This species seems to be strictly confined to 
the ray less golden rod ( Bigelovta douglasti group)' The female is 
of a pale green color, similar to that of the new growth upon 
which it stays The male has a shining black stripe down the 
back and depends upon its agility in dodging around the stems- 
for protection The adults appear in July, the males having 
mostly disappeared by August ist It is a common species in 
southwestern Colorado and occurs sparingly well up in the 
mountains west of Fort Collins, Colo. , but has never been taken 
in the foot hills or on a the plains, although the Bigelovia abounds 
there 

M robw>ta Uhl — This small pale green form is found abund- 
antly on the bushy Atriplex (A canescem) throughout the south- 
ern half of Colorado and down into Arizona The plant appears 
almost white, but the young shoots and stems where the insects 
rest are pale green 

M bmgnata Ball — This pretty brown- marked species occurs 
on (tu/icrrrzia atthamiar, a little yellow- flowered Compositae that 
grows in small clumps all over the plain region of Colorado and 
well up into the mountains There appears to be two broods of 
this species, one appearing late m May and another in September. 
The difference in altitude affects the time of appearance so much 
that it is hard to determine the number of broods except where 
the same locality is under observation during the entire year. 

O KNITS PKDIOPSIS 

The food plants of a number of our species have already been 
definitely recorded and a few more are added here. The willow 
forms, as far as studied, seem to be as strictly confined to one 
species or group of willows as are the willow-inhabiting forms of 
Idiocerus. 

P frisftt Van D , and tnmacvlata Fitch — were both injuri- 
ously abundant on cultivated plums at Fort Collins, Colo , in 
190a. The adults of the latter species appeared the first week in 
July and those of trit/is a week or more later 

P suturaik O and B. - seems to be strictly confined to the 
black willows ( Salt v amygdaloide 1 and nigra), where it is fairly 
comOon locally 

P erythroeephala G. and B. — An abundant species on the 
narrow-leaved willow ( S . longifolta). By an oversight the habitat 
of this species was omitted in Osb and Ball's review of this genus. 
It is known from Iowa, Nebraska, Kansas and Colorado 

P. ttnnalis Ball. — This species occurs abundantly on the black 
willows ( 5 . amygdalotdes) in Colorado The adults appear by 
the first of July. 
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P. virtdts Fitch — This species appears to be strictly confined to 
the narrow-leaved willow (S longifoha ). The adults appear the 
middle of June. 

GENVS 1DIOCERU9 

The American forms of this group have been recorded from 
only three genera of plants and these all tree forms The follow- 
ing notes add as many more genera to the list and introduces for 
the first time strictly bush forms as host plants Wherever wil- 
low forms have been studied they have been found confined to one 
species or to a group of closely related species of willows and not 
general feeders as has been commonly supposed 

/. dolosus Ball — Found only on the bushy Sumac (A */im aro- 
matiea ) m the mountain region of Colorado Adults have been 
taken from the middle of July until late in August. 

I ranientostis Uhl — Common on Sah\ longifoha , seeming to 
prefer the short, thick clumps and sheltered locations Found in 
Iowa, Nebraska and Colorado 
I snawi G. and B — found on S longifoha 
I lachry mahs Fitch — found only on the Quaking Asp (Popu- 
lus tremuloides) 

I femora ins Ball. — is a willow form, but has not been found in 
sufficient numbers to determine which species of willow it lives on 
/ prod net us G and B —is also a willow form 
I niorosus Ball — This was swept commonly from two species 
of Rides growing in the foot hills and mountains west of Fort 
Collin9, Colo It was most frequently met with on the red cur- 
rant or squaw berry (R lereum ) 

1 ven ncosns Ball — was also taken on currants at about the 
highest altitude at which they grow 
/ emitter Ball. — This is probably another currant form, though 
not enough specimens were taken at any one time to eliminate the 
possibility of it being an accidental capture There were two 
very distinct kinds of larvae found together on the squaw berry— 
one, dark reddish brown that apparently belonged to this species, 
and a green form that was probably morosus 

1 amoemus Van D — This pretty species lives on the Juniper, 
where its rufous and green match well with its surroundings. 

I nervatus Van D — This species has been reported as occur- 
ring on willows, but in Colorado it seems to be au inhabitant of 
the Juniper. It is possible that there are still two species mixed 
under that name 


The American Association. 

We have been interested in noticing the membership of the 
American Association for the Advancement of Science from the 
different Universities of the country, as shown by a Geographical 
list recently published by the Association. 
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In this list the Institution is given, although possibly not stated 
in all cases, but ou the basts of this list and adding such as are 
known to belong to the Unnersity staff in each case, the numbers 
run as follows 

Columbia, 52, Cornell, 34, Ohio State University, 28; Harvard, 
27; Chicago, 24. Yale, 23, Johns Hopkins, 18; Stanford, 17; Wis- 
consin, 16, Michigan, 15, Minnesota, 15, Indiana, 14; Syracuse, 
13; Illinois, 12, Kansas, 12, California, 12, Princeton, 12, Ne- 
braska, ii, Missouri, 10, Iowa, 8, West Virginia, 8, Western 
Reserve, 8, Case School, 8, Texas, 7; North Carolina, 7, Colora- 
do, 6, Washington at St Louis, 6, Maine, 5, Tennessee, 5, Van- 
derbilt, 3, Oberlin, 5, Purdue, 3, Virginia, 3; Cincinnati, 1 

We note the following for Ohio cities Cleveland, 41; Colum- 
bus, 37 , Cincinnati, 21, Oberlin, 6 , Wooster, 6, Marietta, 5, 
Akron, 4, Westemlle, Delaware, Athens, Alliance, 3 each, Ash- 
tabula, Covington, Iliram, Painesville, Springfield, Tiffin, Toledo, 
Wilmington, Youngstown, 2 each, Bamcsville, Dayton, Defiance, 
El\ria, Fredericktown, Garrettsville, Gilmore, Granville, Green- 
ville, Hamilton. Mt Vernon, New Carlisle, North Baltimore, 
Oxford, Plainville. Rushsylvama, Salem, Sandusky, Signal, 
Urbaua. Warren, West Milton, Wheelersburg, Wyoming and 
Zanesville, 1 each 


OHIO MYCOLOGICAL CLUB. 

To the Botanical Department came ever more frequent inquir- 
ies a* to the mushrooms and toadstools and other of the higher 
fungi It was thought best to devise a plan of response that 
would be less burdensome and at the same tune a better means of 
furnishing, as far as could be done, the information sought, and 
perhaps render assistance to people not now nor intending to be 
students in colleges 

Accordingly it was decided to form a Mycological Club, unen- 
cumbered by constitution, by-laws, or officers, open to everybody, 
and with the sole object of mutual help in observing and study- 
ing the numerous mushrooms and toadstools— learning them so 
thoroughly that the different kinds, especially the commoner 
species, could be accurately identified with a view of using the 
edible and avoiding the poisonous kinds It was determined to 
fix the fee at ten cents — low so as not to be burdensome to anyone 
— aud strong hope was entertained that with the income so 
obtained several bulletins could be issued during the season. 

All who were consulted permitted their names to be entered as 
charter members, and the Ohio Mycological Bulletin, No. i, waS 
issued. The members now number over 200 and the membership 
cards are still being received. It is interesting to observe that 
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the list includes school pupils, college .students, many amateurs, 
professional botanists (among these several eminent American 
Mycologist**,) business and piofessionnl people— not confined to 
Ohio but from the whole country 

The fir&t four-page bulletin gave a few introductory and explana- 
tory paragiaphs, nine figures illustrating the general appearance 
of the commoner groups of mushrooms, namely, the Gill-fungi, 
Pore-fungi, Spine-fungi, Coral-fungi, Carrion- fungi, Puffballs, 
Earthstars, Cup fungi, and Morels. Three illustrated book*, 
noticed, suggestions to teachers, a jwragraph 011 the Gill-fungi, 
and the list of seventy -six charter members are the other contents 
of the first number 

Bulletin No 2 lias just apj>eared Besides explamg the make- 
up of a Ixjtanical name, giving directions tor sending specimens, 
and the second list of members, the Morels are discussed and 
lllustinted by two full-page plates, showing the plants natural size. 

All the botanical names and the uncommon descriptive words 
used in the bulletin are divided into syllables, and the accented 
syllables marked All matters are made as cleai as possible All 
who may l>e interested in the mushrooms or who desire the bulletin 
are invited to join the dub, sending their names with fee to the 
Professor of Botany, O S U , Columbus, O — O M B 


Meeting of the Wheaton Club. 


The Club met Monday evening, March the 16th, in Biological 
Hall Atter a short business session the Club proceeded to an 
examination and discussion of the list of emliest spnng migra- 
tions for Columbus, published 111 the February Nvtiraijst 
Companson with the migration dates of Dr Wheaton showed in 
most cases a close connection, although there vveie several records 
differing quite widely The record ol the kingbird, Tyrannus 
tyrannus, was found to be based on a mistake in the records of 
the Club Discussion brought out the fact that several of the 
dates given were antedated by observations of the members which 
had not been reported and were theiefore not available when the 
list was made up The new records are given below 


Bam Swallow, April U 
Roue-breasted Grodteak, April 22 
Orange crowned Warbler, April 22 
Maryland Yellow-throat, \pnl 2u 
Rough-winged Swallow, April 24 
Olive- backed Thnwh, April 26 
Warbling Vireo, April 20. 


Whip-poor-will, April 29 
Kentucky Warbler, Apnl 30 
Great created Flycatcher, Apnl 29 
Black-billed Cuckoo, May 5 
Blue-headed Vireo, Apnl 30 
Prothonoto’ y Warbler, April 28 
Yellow-billed Cuckoo, Apnl 27 


After the discussion, reports of personal observations were 
made, Mr. Dawson reporting the Goshawk for March 15th. The 
Club then adjourned to meet April 20th 

Wai/thr J Drkby, Secretary . 
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MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, February 2, 1903. 

The first paper was given by Prof. Dresbacb, on “Some 
Peculiar Variations in Blood Corpuscles ” He reported finding 
a person whose blood corpuscles are elliptical Their dimen- 
sions are as follows . 

Greatest width, 4 8/1 Greatest length, 10 3 /*. 

Average width, 4. ip Average length, 10 /». 

Average thickness through center, 1 31*. 

Average thickness through edge, 2 7/1 

Ratio of width to length, from 1 2 to 1 3 1. 

The average human corpuscle is 7 2/t to 7 8/1 in diameter. 

The scond paper of the evening consisted of a review of the 
life of Pasteui , by Mr Landacre. After dealing with the main 
facts of his life, especial emphasis was laid on two phases of it , 
first, the directness of his method in research Almost every 
great discovery Pasteur made was first undertaken as the result 
of influences brought to bear on him by others The reasons for 
beginning researches with him were usually economic His life 
seems to be a refutation of the current belief that the best scien- 
tific work can be done by allowing each man to follow his own 
inclination Second, there was a remarkable sequence in his 
researches Each one grew out of the preceding problem. And 
yet it was always the practical side of a problem that attracted 
his attention 

Under personal observations, Dr Kellerman spoke of the 
abundance of Chaerophyllnm protumbens along the Olentangy He 
noticed that almost every plant was very badly infected with a 
black rust. They have a red rust in spring and later a black 
rust, but it is unusual to find them infected m winter. He also 
spoke of his inoculation experiments with rusts and gave a sum- 
mary of his paper, which is published as a University Bulletin, 
Series 7, No. n ( Botanical Series, No 12.) 

Mr. Mead reported on the examination of the flora of a mound 
near Chillicothe. It had been reported that there were some 
peculiar plants growing near it. His investigations, which 
included the determination of the whole flora, showed, however, 
that there were no plants present the occurrence of which was at 
all unusual. 

Prof Schaffner exhibited some mangrove embryos from Florida 
and remarked upon the habits of the plant 

Prof Osborn gave a note on a report concerning the campaign 
against mosquitoes on Long Island. This is published on p 377 , 
of the February number of Thk Naturalist. 

Robert F. Griggs, Secretary. 
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FURTHER NOTES ON SOME CLIMATIC 
CONDITIONS OF OHIO 

Orro t JENNINGS 

Aji attempt was made in a former article* to present in brief 
form some of the conclusions reached in a study of the climatic 
conditions of Ohio from an ecological point of view Further 
work along this line has shown that a more extended compilation 
of data is very desirable if not actually necessary in an> thing 
approaching a comprehensive study of Ohio climate as an eco 
logical factor 

So in order to get a better basis for study data were compiled 
relative to (a) wind velocity and direction, ( b ) relative humidity, 
and (< ) average date of first and last killing frost of the season 

WIND — DIRECTION AND VELOCITY 
Plate i> Map IX 

In attempting to derive as accurate general averages as possible, 
use was made of records as taken by self registering instruments 
of the U S Weather Bureau stations at Cincinnati Columbus, 
Cleveland Toledo Sandusky and Pittsburg These records extend 
back to 1892, thus giving readings of ten consecutive years 

As generally supposed the prevailing direction of the wind in 
Ohio is south west The direction m the region of Cincinnati 
seems to be very uncertain , it is given on our map as south west 
based on averages reported by the U S Weather Bureau m 1896 
for a period previous to that date, but for the period 1892 to 190a 


Ohio Nati raliat 3 339 345 J*n 1903 
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the prevailing direction has been south east so that there is no 
very decisive evidence in favor of any particular direction 
Cleveland shows a prevailing south east wind, but Pittsburg is 
decidedly a station of north west winds 

For most of the stations the windiest month of the year is 
March and the calmest month August, although Cleveland s 
highest winds are in November In the course of the year there 
are some interesting variations in wind direction at some of the 
stations as the table below will show At the three lake stations 
the wind seems to show during the earlier part of the year a ten 
dency to veer to a more westerl} direction thin is taken during 
the liter months 

WIND DIRECTION AND VITOCITY 
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KUIIMv 1-ROST, — DATE Ol VlRST \M> LASl 


The date of the 1 ist killing frost in the spring rnd the first one 
in the fall is perhaps to he ranked as one of the most deternuna 
tut factors in ecology since upon it depends in a measure the 
length of the growing season 

The data used m this compilation cover a period of ten years 
for most of the stations, although many of tbtsc have only partial 
records for the earlier years Records from twenty eight stations 
throughout the State were used, but the results are so conflicting 
that only a few general conclusions can now be stated 
In a general way the immediate Ohio valley shows a longer 
growing season than the central part of the State, but about the 
same length of season as the region immediately adjoining the 
lake Sanduskj , with a growing season of aoi days and Man 
etta with 186 days, stand at one extreme, while Hillhouse (Lake * 
county) with 131 days, and Bowling Green and Defiance, each 
with 141 dsjs, stand at the other extreme 
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PIRS1 AND LASr KILLING FROST 
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RHJ VTI\L HUMIDITY 
Plate 12 Map* X \I and MT 

B\ the term relative humidity is meant the relation (ratio) of 
the iniount of moisture actually present in the air — at any given 
conditions of tempcratuie uid pressure— to the amount of moist 
lire necessary to produce saturation under the given conditions 
This ratio is usually expressed as a percentage This is not to 
be contused with the abwluh huimdit> which is simpl> a state 
inent of the amount of water present without reference to the 
saturation point and ls usually expressed as so much weight or 
volume per unit of air 

The observations for relative lnrandit> are taken at a few sc it 
tered stations only as compared to rniny other phases of the 
weather, and so the stations are farther apart than desirable for 
close work The daily averages are dtrncd from observations 
taken at 8 a m and 8 1 m sevent> fifth meridian time and 
inasmuch as the relative humidity depends to a large extent upon 
the temperature of the ur it is evident that the relative humulitv 
during the wanner hours of midda> may be an altogether differ 
ent thing than the avenges given would indicate The avenges 
as derived from Ohio conditions probably fall short of giving the 
actual contrast lietween the Lake Erie stations and those 111 more 
central 01 southern portions of the State so that it perhaps 
devolves upon us to make the most possible of any differences 
apparent 

Just to what extent we must reckon with relative humidity as 
an ecological factor is pretty difficult to determine In the case 
of plants it must be of some ecological importance even in winter 
If the soil about the roots of some of the trees exposing much 
surface to the air — as the ev ergreens - be frozen or so cold that 
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root action is practically nothing, then evaporation into an air of 
low relative humidity may take place to such an extent as to 
prove injurious No water is taken by the roots from the soil to 
take the place of that evaporated During the growing se.ison 
the effect of a low relative humidity, as in case of hot, dry winds, 
is too well known to need further comment 

The relative humidity of Hie Northern and Western United 
States is from five to ten per cent higher 111 winter than in sum- 
mer, but in the Gulf States and loner Atlantic States conditions 
arc fairly constant the >ear through The highest relative humid- 
ity is to be found along the northern Pacific coast and to the 
east and southeast of Lake Superior The westerly air currents 
rising from the Pacific to the crest of the mountains are consid- 
erably cooled and saturation is produced to such an extent that 
much of the moisture is precipitated and never gets over the 
mountains In this manner a high relative hunudit> is brought 
about along the coast 

In the case of the Great Lakes we have another factor m opfaa- 
tion. The westerly. air currents in drifting across the waters 
are often considerably cooled and also take lip more 01 less 
moisture, so that a region of high relative liunwlitv must result 
east of the lakes 

Ohio presents some rather peculiar conditions with respect to 
humidity As may be seen m the plate, the Jnnuar> map shows 
a streak coming down Irom the northwest and <ra\ersing the 
State diagonally in which the relative humidity is above eighty 
per cent The air in that streak is just as ” moist” as the air of 
Florida From Map II of the January aiticle referred to it may 
be seen that this streak includes that part of the State having the 
least total annual precipitation, and only a small part of those 
sections of the State having the greatest annual precipitation. 
The total annual precipitation and the relative humidity appear 
to have no connection whateyer 

Turning again to the Japtoary article, Map VII show’s that 
during winter the least $vffttge minimum temperatures occur m 
the northwestern and central portions of the State, and are central 
in the region of high relative humidity The inference to be 
drawn is that the higher relative humidity results from the lower 
temperature. It is not readily apparent, however, why this region 
should have its longer direction at right angles to the prevailingly 
southwestern direction of the winds, but perhaps this may be due 
in some measure to the difference in temperature of winds from 
different directions. The general direction of storms m our region 
is from west to east. Around the areas of low barometric pressure, « 
usually the 4 wann stormy areas, the winds revolve in a counter- 
clockwise direction, while around areas of high barometric pres- 
sure, those of clear cold weather, the revolution of the wind is in 
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the same direction aa that of the hands of a clock Thus the 
winds in advance of a “Low,” as the low-pressure areas are 
termed, are warmer, and with us in Ohio usually southerly or 
southwesterly, while the winds 111 advance of the higli-pressure 
area following the rainy “ Low " are from the north or northwest 
and colder It is probably due to such cold northwest winds 
blowing over a region left moist and warm by the preceding storm 
that the areas of low temperatures can be traced in a northwest 
to southeast direction, and so likewise the area of high relative 
humidity, if determined indirectly by the same cause, would 
follow the same direction. 

In July, which we may take as being about the middle of the 
growing season, Ohio again presents some interesting problems 
in connection with its relative humidity The main body of the 
State has an average of between sixty-five and seventy per cent 
(Map XI) The highest per cent, is in the southeast, while in 
the western part, and extending over southern Indiana as well, is 
a section with a relative humidity for July of less than sixty-five 
per cent For July this is the driest region in the United Slates 
east of Kansas or Nebraska. The region is not in the right posi- 
tion, with prevailing southwest winds, to derive any benefit from 
the Great Lakes, and the atmosphere is apparently pretty well 
dried out after its passage over the broad, level region to the west 

The following tables were taken from the Report of the Chief 
of the U S. Weather Bureau, 1901-1902, and include the period 
1888 to 1901 

MONTHLY AND ANNUAL MEAN RELATIVE HUMIDITY. 


Stations 


Toledo 

Bad dusky 

Columbus 

Cleveland 

Cincinnati 

Detroit 

Pittsburg 

Indianapolis 

Brie 


A\craffc Per Cent lu Each Month 



Greater* 
Monthly 
Per Cent 



1*7 7 
6a o 

Si 

6a It 
*9* 


n t 

79 * 

Ha o 


78 9 

El. 


Now, with regard to the application of some of the foregoing 
conclusions to ecological work, it must be remembered that defi- 
ciencies of one factor may often be counterbalanced by a surplus of 
another factor. It is thus necessary to consider the factors col- 
lectively as well as individually. In the ecology of Ohio it is 




40 8 


The Ohio Naturalist. 


[Vol. Ill, No. 6, 


doubtful if more than a very few of the phases of species distribu- 
tion can be explained from the standpoint of any one factor alone 
It is not to be assumed that all the climatic* factors of ecological 
connection have been considered in these two articles, and neither 
does it follow that any of the factors have been considered in all 
their possible phases as related to ecology, but jet enough has 
been considered to afford more or less of a basis for further work. 
It is to be regretted that the edaphic conditions, such an soil 
moisture, soil texture, etc , are not more completely worked out 
for Ohio They take a very important part among the ecological 
factors, and m many cases are almost inseparably linked with 
meteorological factors 

For a concrete instance of some of the problems of plant ecol- 
ogy, comparison may be made, for instance, between Ashtabula 
and Cincinnati, although localities differing more widely ma\ be 
found in the State The two stations have the same average 
range ( ioo° Fahr. ) between the average mini mum and maximum 
temperatures, but Cincinnati is fhe degrees warmer m mean 
annual temperature, thus having deoidedlj an advantage as to 
the needs of manj plants The annual precipitation is the same 
in both localities, but Ashtabula has sixty inches of snow to less 
than twenty inches for Cincinnati Now, perhaps for many 
plants the protection offered by the extra forty inches of snow at 
Ashtabula is a greater advantage than is the extra five degrees of 
temperature at Cincinnati Again, the monthly distribution of 
the precipitation is another important factor— Cincinnati has a 
maximum of 5 69 inches 111 March, while Ashtabula has a maxi- 
mum of 6 95 inches in July, at about the middle of the growing 
season and just when needed for the majority of plants Further- 
more, Cincinnati has a very drying atmosphere (low relative 
humidity) as compared with Ashtabula, but to counteract this the 
higher wind velocity at Ashtabula indicates the ability of the air 
to carry away more water. Cincinnati is farther south and would 
thus be more directly under the sun’s rays, but Ashtabula has 
less cloudy weather and so perhaps gets more sunlight than does 
Cincinnati 

I11 problems like the above, where each climatic factor may 
have some certain influence upon any particular species, a debit 
and credit account might be imagined in which the factors are 
balanced, and if something is known of the requirements of the 
species; pei haps some light might be thrown upon the problems 
of distribution or the possibilities open to introduced species. 
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KXPLANATION OF MAPS 

Map IX Wind Direction Arrows denote prevailing direction of wind 

Map X Normal Relative Humidity for January Shaded portion has a 
relative humidity of above 80 per cent. , the unshade<l portion, below 80 
per cent 

Map XI Normal Relative Humidity for July More heavily shaded por- 
tion represents regions having a relative humidity of above 70 per cent , 
the less heavily shaded, between 65 and 70 per cent , and the unshaded, 
below 65 per cent 

Map XII Normal Annual Relative Humidity More heavily shaded por- 
tion denotes a relative humidity of 75 per cent or above , less heavily 
shaded portion, 70 to 75 per cent , and unshaded portion, less than 70 
per cent 
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OHIO PLANTS WITH CONTRACTILE ROOTS. 


John H. Schaffnkb. 


One of the interesting phenomena to be observed in studying 
geophilous plants is the habit which some have of keeping certain 
parts of their body below the surface by means of contractile roots. 
This subject has received the attention of DeVries, Rimbach and 
others, whose papers should be consulted for a more complete 
presentation of the subject 

The burrowing habit may be of advantage in several ways. 
Many seedlings possess contractile roots, by means of which they 
reach a suitable depth of soil. In certain plants which produce 
stolons or runners, root contraction is also an important factor. 
When the stem touches the ground it strikes root and is soon 
pulled beneath the surface 

Rhizomes may develop horizontally, at right angles to the 
direction of gravity, without being influenced in a mechanical 
way There are, however, many, like the long rhizomes of Ins 
versicolor , which are continually growing upward, but contractile 
roots developed on the under side continue to pull them down 
into a horizontal position. In such forms as Ttilhum grandtflo - 
rum the short rhizome is not only kept horizontal, but is buned 
deep m the earth by the strong contraction of the numerous long 
roots growing out of the under side. 

There are rhizomes and bulbs which develop vertically, and 
would thus grow out of the ground. But as the stem elongates 
■or dies away below, the newer part is pulled backward by a whorl 
of contractile roots which grow out on the young nodes near the 
upper end Very striking examples of this type are Botrychium 
fbltquum and Spatkycma foetida 

In some plants there is a main tap-root which continues to 
contract for a long time, and thus keeps the growing points 
at or near the surface This may occur in acaulescent herbs 
or in crownformers like Aquilegia canadensis and Tacmdia 
integerrima 

The following plants have prominent root contraction 


Botrychium obliquum 
Botrychium dissect um 
Armenia tnphylluni 
Ansaema dracontium 
Spathvema foetida 
Zygadenua elegans 
Veratrnsn woodu 
Hemerocallu fuhu 
Tnllium sessile 
Trillium recunatum 
Tnllium ni vale 
Tnllium grandiflorum 
Trillium ereetdm 
Tnllium cernuum. 


Tnllium undulatuni 
Hjpoxia hirmta 
Ins versicolor 
Ins hexagona. 

Alhonia nyctaginea 
Aquilegia canadensis 
Aquilegia vulgans. 

Gentians andrewsii 
Plantago major. 

Taemaia integemma 
Lactnana squarrosa 
Mesadema tuberosa 
Taraxacum taraxacum. 
Taraxacum erythroapermum 



April, 1903.] 


The Song qf the Fox Sparrow. 


411 


THE SONG OF THE FOX SPARROW. 

Thbodorb Clarke Smith 

The study of the song of the fox sparrow is a highly tantaliz- 
ing pursuit owing to the bird's brief stay, provoking habits of 
silence and reluctance to sing in full voice. In three years, tak- 
ing into account the fall as well as the spring migrations, I have 
heard them sing scarcely a dozen times, although I have never 
failed to see them in considerable numbers Nevertheless, the 
impression produced by these few occasions is such as to place the 
fox sparrow among the first vocalists of his family 
The song form commonly heard may be represented by the 
following 




This notation is not ventured with any assurance of perfection 
for the song is so rapid, so syncopated 111 its tempo and the tone 
so sliding and lacking in precision that its reproduction is attended 
with great difficulties. The matter of pitch presents an insoluble 
problem The fox sparrow’s pitch is entirely free , he does not 
sing 111 the conventional human scale but employs intervals of 
other dimensions than our whole and half tones, which can not 
be represented on our musical staff In trying to reproduce the 
song there has to be continual slight adjustment and rectification, 
so that the result is at best only an approximation to the real 
sounds, more regular and mechanical, less bird-like 

Under these considerable limitations the notes above given may 
be taken to suggest the song form of the fox sparrow, a theme 
from which different birds vary a good deal without however 
•departing from the general scheme. The accented high notes in 
the fourth bar (^4) seem to be the musical kernel of the song, for 
they remain substantially unaltered with different individuals 
however much the introductory or concluding bars may diverge. 
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The second theme ( H) illustrates this variety I have five or six 
independent songs among my notes, but every one contains that 
particular sequence 

The tempo was decidedly rapid, the eight bars not occupying 
over four seconds 111 utterance and producing an impression of 
vigor and dash During this lively delivery the loudness was 
noticeably modified Iu the common form of the song there was 
a sharp crescendo on the first two bars to a maxium on the high 
notes lollowed by a diminution on the fifth, then a slighter rise 
and lastly a diminuendo on the final bars This feature is char- 
acteristic of the sparrows and is one of the chief charms of their 
singing 

The fox sparrow sings, it is clear, a real “ lune M with expres- 
sion and variety, a rapid little melody suggesting dance music of 
a pastonal character But were this the only charm lo notice he 
could not be ranked alxive the song, vesper or field sparrows, and 
in fact as oulinarmlly heard the fox sparrow does not produce any 
impression of superiority As a rule during the migrations — 
always, as fai as I ha\e observed, in autumn — the fox sparrow 
sings 111 a half voice with perfect distinctness, but without volume 
or resonance He gives the notes above figured with a somewhat 
chirping articulation, although ne\ cr sharply staccato, sometimes 
twittering and occasionally trilling a little toward the end 
Heard when singing 111 this fashion simultaneously with the song 
and vesper sparrows he is more flowing but not superior in form 
and is less brilliant 111 execution But let the fox sparrow be 
moved to use his full voice and the whole song is transformed. 
Three times only have I heard this happen, but the effect was 
decidedly startling and it made a lasting impression O11 two of 
these occasions the birds remained 111 full song for several minutes 
and from these my observations are taken In the first place the 
whole enunciation is altered, the notes are no longer chirped but 
poured out 111 a series of full sustained tones which run into one 
another so that the song becomes a legato warble The form 
remains unaltered, the tempo the same, the pitch is not changed 
but the different delivery makes it seem like a wholly new' song. 
Under this form of utterance the vocal modulation becomes much 
more noticeable, the crescendo to the high notes and the quick 
drop after them more effective. It is this feature which gives a 
decidedly emotional quality to the song It suggests the human 
voice for it surpasses in range and suddeness of change anything 
in the power of a wind instrument 

The voice of the fox sparrow in its full power is clear, sustained 
and rendered rich by overtones It has not of course the metallic 
vibrant ring of the thrushes or the bobolink, it is rather the 
sparrow or finch voice at its best, a whistle full of sweetness with 
continual accompanying changes in timbre 
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Unlike most of the sparrows the fox sparrow displays an ability 
to let his notes drop into one another by n quick flexible slide, 
usually accompanied by a slight change in timbre, which is the 
characteristic of the warbling birds such as the vireos — in this 
respect he surpasses all of his race that I have ever heard except 
the rose breasted grosbeak and the cardinal 

One of the most interesting circumstances connected with the 
three occasions when I have heard the full song was the fact that 
each time opportunity was abundantl> given for direct comparison 
of the fox sparrow with the strongest singers of the early spring 
Not only the song, vesper, field and tree sorrows and juncos were 
singing, but tufted titmice, Carolina wrens, meadow-larks, card- 
inals, bluebirds and robins , with all of these the fox sparrow 
held his own He quite overpowered the other sparrows by his 
vocal strength and surpassed the wit n and titmouse in musical 
form Only the meadowlark, robin and cardinal were noticably 
louder and of all the singers only the cardinal, meadowlark, wren 
and bluebird were comparable 111 sweetness and richness of tone 
The bluebird came the nearest in quality One of them perched 
not thirty yards from the sparrow and sang vigorously as if in 
answer or rivalry' The two songs were not wholly unlike 111 
warbling character and bore much resemblance in timbre but the 
sparrow was undeniably sweeter, more sustained, more elaborate 
and more vivacious 

As compared with the wren or cardinal the sparrow was less 
round and clear 111 his tones but was equally spirited and music- 
ally much more liiteiestiug To match him 111 all respects one 
would have to induce a rose-breasted grosbeak to sing the vesper 
sparrow’s theme to surpass linn one would lia\ e to call upon one 
of the major singers, the thrasher, the bol>oliuk or the thrushes 


CHIONASPIS GLEDITSIAE. (New Species) 

J G. Sandicrs 

Scale o* Frvalf —Figure 1 Length 1 5 — 2 mm Irregu- 
lar in form, usually very broad posteriorly, somewhat com ex, 
Of rather firm texture, dirty white, usually blackened and incon- 
spicuous on host When removed, a conspicuous white patch is 
left 

Scale of Male — Figure 2 Length 6 — .8 mm Sides par- 
allel, strongly carinated. Exuviae pale yellow, occupying about 
one fourth of the scale. 

Female. — Figures 3 and 4 Broadest toward posterior end , 
segments prominent. Median lobes short, broad at base, tapenng 
sharply, and serrate The mesal margins approach at base and 
apparently fuse, forming a small, club-shaped thickening extend- 
ing anteriorly. Inner lobule of second lobe very long and narrow, 
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serrate, extendiug posteriorly two-thirds of length of median lobe, 
and separated from it by almost its own width Outer lobule 
rudimentary, rounded Third lobe rudimentary , lobules faintly 
serrate The gland-spines are arranged as follows, i, i, i, i, 
3-4 , large and conspicuous, decreasmg in sire toward the median 
' lobes. Spines on dorsal surface are arranged as follows 1st on 
base of median lobe, laterad of center , and at base of second lobe, 
between the lobules ; 3rd at base of third lobe ; 4th about two- 
thirds of distance to penultimate segment, posterior from the 
fourth gland-spme. On the ventral surface the spines are shorter 
and located just laterad of the corresponding dorsal spine First 
and second rows of dorsal gland-orifices are absent , third row rep- 
resented by 3-5 in the anterior and 3-6 in the posterior group ; 
fourth row with 2-4 in anterior and 5-7 in posterior group 
Median group of arcumgemtal gland-orifice* , 4-10 ; anterior later- 
als, 15-21 , posterior laterals, 8-14 

Habitat Abundant on Gledihia triacanlhoi (Honey Locust), 
at Columbus, Ohio 

[ The author wishes to thank prof Coolcj for his expert -opinion on this species, and 
also for hU many favors ] 



explanation of plate 

Fig 1 —Scale of female. Fig. a.— Scale of male 

Fig 3 — Pygidium of female Fig, 4 —Part of Fig 3 , enlarged 
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AN AMERICAN MEMOIR ON ETIOLATION 
STUDIES 

A I) Si i by 

MicDn iff* I Daniel Trtn My PI D 1 he Influence of Mffht an 1 Darltnehs Upotr 
C rowth a d Development Memoir* of the New Yolk Rotaui ul Garden \o! U jp 
XIII ii i i 0 with 174 figure* in tl e text New Yo k 1903 j ul I shed by the Carden by 
the aid uf the Da^ld I vdlg Fun l 

In the latest \ohune of the Memoirs of the New York Botanical 
Garden Dr MacDougal publishes the results of experimental 
observations on etiolation begun in 1895 and continued till the 
dose of 1902 Those from 189s to 1899 were made at the Uni 
verstly ot Minnesota in portable dark chambers from 1899 to 
1902 in a spcciall} constructed dark chamber 111 the Museum 
Building of the New York Botmical Garden Ninety seven spe 
cies belonging to diverse cl isses have been cultn ated m continuous 
darkness with control pi Hits 111 the ordinary iltcmalion of div 
light ind night The species studied include iquatics creepers 
climber^ succulents mvcorrhizal forms geophilous plants and 
aenal shoots mesophytes iml spiny xerophytes These tonsil 
tute the most compiclieiisive senes of etiolUion studies ever 
imdertakeii b\ a single individual so fir as known to the writer 

The del uls with respect to the several species are presented on 
pages 35 to 200 preceded h\ a historic il resume of described 
etiolation phenomena from Ray ( 1686) and Hales (1727) to the 
present day and followed by discussion of the various features of 
the results tovenng 109 pages also an excellent index 

One result of Dr MacDougal s investigations has been to show 
the error of earlier investigators who attributed to light a ret ird 
mg effect upon growth His icsulls hive also contributed to the 
complexity of the phenomena Many other of the older gencrali 
nations aside from the one ilrcady named must he modified in the 
light of his researches It has been found that a 1 irge number 
of herbaceous biennials and perennials do not show an excessive 
elongation of the stems or shoots 111 darkness To these belong 
Adct di aruatus Cypnptdmm montan um (ml nan anat~am 
/pom a a batata* Ph\tolaaa da and* a S ant ana ternnm and las? 
mra *Uilata 

The effect of etiolation upon leaves is treated under the follow 
mg heads 

Sterile and spore bearing leaves of ptendophytes 

Etiolation of leaves of monoeoty ledons with parallel venation 

Etiolation of petiolate leaves of monoctyledons with open or 
reticulated venation 

Etiolation of leaves of dicotyledons arising from subterranean 
stems or bulbs 

Leaves of dicotyledons arising from aenal stems 
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All the Ixmnugs of the work upon our conceptions of the phe 
nomcna of etiolation cannot be touched m a brief review The 
following extract from page 228 nn> be of interest 

It is to be seen therefore that the phenomena of etiolation 
rest upon and consist in the behavior of plants consequent upon 
the absence of the inorphogenic influence of light borne species 
show an adaptation to this alisencc of light or to the positive 
influence of darkness b> which the shoots or petioles are cion 
gated in such 1 manner as to constitute an effort to escape from 
darkness or to attain lllununatipn 

Someone has suggested that etiolation gives U9 a means w hereby 
we ma> determine which ire the primitive elements of certain 
plant organs h or example with leaves the stipults persist in 
comparison with the leif blade I11 such a case the completeness 
jf the etiolation will influence the results The present memoir 
will appeal to American botanists interested hi the subject con 
taming as it does important e mtnbutions to our knowledge 


THE GENUS PEDITIA WITH ONE NEW SPECIES 

jKMhs S Hinf 

The genus P hiia includes sonic of the largest of our Tipulid t 
The an term c are each composed of sixteen segments Ihe palpi 
each have three segments of which the last is whiplash like and 
much longer than the other two taken together lhe auxili iry 
vein ends in the eosta The anterior crossvcin is \ery oblique 
and is 111 nearly the same straight line with the inner margin of 
the discal cell and the postenor cross,vein 

When Osten Sacken published Part I\ of Monographs of 
North American Diptera he mentioned one species of the genus 
from this continent but in his Western Diptera he described 
another Therefore at the present time there arc two recognized 
species described from America one from eastern and one from 
western United States In Psjche Volume VII 201 Aid 
rich discusses these species and figures the wing of one of them 
I11 the same volhme page 229 Osten backen gives some state 
ments frorf his manuscript notes in which he gives further obser 
vations on his west coast species and states that in Bigot s eol 
lection he has seen a btdihi with a very extraordinary modifici 
tion of the coloiation of the wings and mentions especially 1 
broad brown border running along the posterior margin of the 
wing from the root to the apex 

There is before me at the present time a very fine specimen 
which suggests the last mentioned insect and which was taken 
at Port Renfrew British Columbia July 27 1902 by R C 
Osburn who was at that time teaching zoology at the Minnesota 
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Seaside Station As Osten hacken did not suggest a name for 
the species, and as I cannot find it described elsewhere I desire 
to give it the following 

PEDiriV MAGNIHCA N SP 

Color of body and leg* light brown w ngs conspicuously in rked with 
clear brown Palpi brown third segment of each more than twice as long 
as the first two combined e>es dark brown a conspicuous 1 rown stripe on 
«*ich side of the thorax, liefore the wings knobs cf halteres brownish 
wings >yith wide brown costal and posterior m irgins an 1 with 1 bioad stripe 
of the same color starting at the base and following the fifth \cin to where 
it meets the brown bor ler of the posterior margin then turning an 1 follow 
ing thi posterior crow vein the \ein at the inner margin of the discal cell 
and the antenoi cross vein an 1 theuce to the apex of the wing liictu hug the 
whole of the first sul marginal cell Middors I stripe on the at lomcn ntlier 
narrow slightly darkened but not conspicuous male loiceps short wregulir 
in form eunrgtn ite at the tip an 1 the inner si le it apex rather prominent 
ind furnished with a number tf short bliek spines 1 he brown markings jf 
the wings are much wi ler than in an> c ther species that I know thertf le 
the h>alme spaces are eorrespon hngl> nirmwid Total length of the 1 od> 
V3 mtu of wing 2 S mm 

Habitat Port Renfrew B C Described from a single mile 
specimtn 

The following key nnv tul m separating our North Amcrieiii 
species 

1 Male forceps long about t nr millimeters It / 1 Osti n Sicken 

Malt forceps short Its* thin two mil limiters 2 

2 Posterior l>or ier of wing h}i1 me ifl t itt? Walker 

Posterior border ct wing brown u n. infm lime 

lliere ippears to lx, a \ uiation m &omt of the species regard 
mg the extent of the brown margin of the fifth vein Sonic f inics 
that put of this vein be>ond the posterior ciossvun is not mar 
gined at all Osten Saeken has reported such a variation in the 
European speues n ow and both he and Aldrieli have noted the 
same in lima therefore the former has intimated that V* alket s 
lontununa which differs from ilh itta only 111 this particular is 
a svnonyni of the latter species Walker also descritws a species 
that he calls ^laahs without locahtv that so far as I know has 
not been recognized It does not agree with uiy ot the Amen 
can species 

Belmg has described the mini iturc stages of n o*a in 3 urope 
He found the larvae living in and around brooks and springs 
also in spring} wet or damp places in mud and earth Judging 
from their ver} strong mandibles thej prefer to feed on animal 
food such as the larvae of water beetles The adults appear 
mostl} in the latter part of August and during September but 
occasional individuals mav sometimes be seen earlier 

I find no account of the early stages of uiy of oui species 
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INTERESTING SPECIMENS OF SPECULARIA 
PERFOLIATA 

*DO Ciaasskn 

Peculiar specimens of this plant were found on sandy soil 
forming a thin layer on a horizontal sandstone at the Thompson 
Ledges Geauga Count} O They are very unlike those usually 
found their stems being often quite procumbent 20 to 100 mm 
long wir> thread like and somewhat hairy The lower lea\es 
are round petioled and often opposite the upper are roundish or 
oval decurrent into the short petiole the uppermost sessile 
roundish cordate clasping and alternate All are more or less 
crenate ind cilmte hairy flowers 1 to 3 in the axils of the leaves 
calyx unequally 3 4 lobed corolla none or rudiment ar> (?) 
capsules opening from below the middle into two uplifted valves 
seeds lenticular Some of the capsules furnished a few seeds 
which were sown several years hter in a more fertile soil in order 
to ascertain the slnpe dnd size of the plants when grown under 
more favorable conditions Only a single seed germinated pio 
duciug a pldiit ver> different from those collected on the lock 
having a stronger and larger upright stem During its growth 
it was ascertained that like those described above it had the 
lower leaves petioled but not (as Gray s and Britton &_ Brown s 
Manuals say ) all cordate clasping A number of measurements 
of the leaves and their petioles were taken which showed that 
the six lower ones were petioled and the lowest two were almost 
round while the next four were oval or even spatulate 
The following table shows the measurements taken 


I ba\ ra j 

I e gth of x«eaf 

Wdth 

length of ret 1c 

Tst 

5 mm 

4 mm 

a 111m 

and 

1 14111m 

9 mm 

9 mm 

3rd 

itimrn 

not measured 

7mm 

4th 

17 mm 

not measured 

3 mm 

Sth 

ilium 

not measured 

a mm 

6th 

to mm 

not measured 

1 mm 

7th 

10 mm 

not measured 

omni 


Hth • d following ones not m enured all cordate duping and without petiole* 
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GALLS AND INSECTS PRODUCING THEM. 

Melville Thurston Cook 

Part III Lateral Bud Gau> 

In Part II of this series* of pajiers I gave a discussion ot apical 
bud galls The lateial bud galls differ from the apical ouly in 
point of location , therefore, this (Part III) may be considered a 
continuation of Part II Theie is, however, considerable differ- 
ence in the galls dependent upon the order and genus to which 
the insect belongs and to the part of the plant which is attacked 
by the enemy These differences may be summed up briefly as 
follows 

( 1) Affection of the tip of the stem causing it to remain m its 
incipient condition and the leaves to remain aborted, instead of 
lengthening. This is well illustrated by the apical bud galls of 
Ctndomyia solidagtnn Lw on Sohdago , Ccadomyia sa/zas dtobt- 
loides O S on Salix , and Calhrhytis clavula Fitch on Quercus 
alba (Part II, Figs 31, 32, 33 ) In these cases we have two 
orders of insects represented but producing similar galls this, as 
previously explained, is no doubt due to the fact that the insects 
affect corresponding parts of the host plant 

(2) Affection of the tip of the bud causing it to remain short 
but to become large and globular This is well illustrated by 
Hokcnpis globulm Fitch (Fig. 34, a, b, c.) By collecting speci- 
mens of this gall in April or early part of May it is easy to 
demonstrate that the gall is in reality an enlargement of the stem 
part of the bud. The insect evidently deposits the egg in the 
apical part of the incipient stem. This causes the stem to enlarge, 
forming a globular body, but to remain so short as to form a 
sessile gall on the main stem. The bud scales are at first very 
prominent but gradually shrivel up and are lost, leaving a naked, 
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globular gall At this late stage the only evidence that we have 
of its bud origin is its location at the node of the mam stem 
The transition from bud to gall occurs very early before there is 
an> differentiation of the parenchyma tissue examination of the 
structure of the gall fails to show any stem characters but does 
show the C>nipidous gall character described in Port I of this 
series 

(3) The third type of the bud gall is illustrated in tndricus 
ww/wa/or Hams (iigs 3s a b and 36 a h ) Ashmead* refers 
to this as a flower gall It is not difficult to demonstate that this 
gall is a true compound bud gall but whether it is a flower or 
leaf gall is not so cosily determined The strongest evidence of 
its bud character is its location at the node of the stem aud the 
presence of the leaf scales at its base The writer gathered and 
dissected a large number of galls of various ages and is confident 
that this is a true compound bud gall In higurc 35 a wc have 
a short twig with three buds one of which was attacked by the 
insect the >t her two buds remained unaffected Aiouud the 
base of the gall are four welt defined bud scales In Pigurc 3-) 
b two buds were affected oue of these has been removed show 
nig the scar where it was attached and also exposing the back 
side of the compound gall formed from the other bud A great 
many galls of various ages were dissected the \ounger ones 
showing the bud scales and the older ones showing the well 
defi led scars by which it was cas> to trace the number of buds 
affected Careful observations were made in hopes of findiu., a 
gall which would show whether this was a leaf or flower bud but 
without success However from a careful microscropic examin 
a lcn of a number of galls I am inclined to consider it a leaf l ud 
111 which each leaf becomes a single gall of the large cluster and 
in which the incipient stem remains short The microscopic 
examination of the single galls (tig 36 a b) shows that each 
gall contains at least one (and usually only one) fibro vascular 
bun He which in most cases is very much atrophied and in some 
cases so much reduced as to be very indistinct The vvnter 
considers the fibro vascular bundle as the mid rib of the modified 
leaf and the cottony part of the gall as the mesophyll part of the 
leaf This gall does not show the four zones which are charac 
teristic of the cympodous galls as pronounced as other galls 
which wc have examined but this point will be discussed 111 a 
later paper 

(4) The fourth t>pe of gall is illustrated b> a cecidomyid gall 
(Tig 37) found upon Acer negundo in which the bases of the 
petioles of a number of leaves from the same bud are enlarged 


+Aahmend Wn H O the Cynlpldou* Galla of 1 lorf la with descr ptlona of new 
•pec ea and ay O] aea of the described specie* of North America Trans At er hnt Sec 
Voi XIV pp iv a« 
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thus forming o bulb-like compound gall. On the inner surface 
of the base of each petiole is a cavity containing the larva. The 
stem remains short but the outer leaves are fully developed in 
most cases. 

(5) Pachypsylla celhdis-gemma Riley ( Fig 38) is evidently a bud 
gall very similar to the preceding Only advanced stages of this 
gall were collected, and therefore its development could not be 
observed. From the specimens collected it appeared that each 
scale and undeveloped bud formed a pocket for the insect, there 
being a single insect under each scale 

conclusions 

Bud galls are subject to considerable \ anation due to the fact 
that they arc produced by insect* of different orders and that 
these insects attack different parts of the buds and different 
tissues in these parts In all cases except the fourth the demands 
of the insect are so great as to cause a \ cr> pronounced change in 
the bud In the fourth the modifications are not so piouounced 
as in the other four tjpes. 

Part IV Stkm Galls 

Stem galls, according to my definition, include only those galls 
which cause a swelling of the stem and with the larva placed in 
or near the center, thus affecting the stelar and fibro-vascular 
parts of the stem This definition may not be as broad as it 
should be, but I hesitate to make it include other forms until I 
have had an opportunity to make a more careful examination of 
the questionable forms. The fact that such galls as H globulus 
(Fig. 34. a . b, c), which is frequently mentioned as a stem gall, 
are in reality bud galls, leads me to be doubtful of the ongiu of 
galls which have similar locations Many of the so-called stem 
galls may be 111 reality bud galls and this point can be determined 
only by a study of their development and structure 

Some galls occur on both leaves and stem, but in these cases 
the gall affects only the outer layers of the cells of very young 
twigs and these cells at this time resemble the leaf cells in both 
structure and functions. Phylloxera earya-iptnosa Shimer (Part 
I, Fig. 19) and Phylloxera caryac-cauhs Fitch (referred to in 
Part V) are good examples of leaf galls affecting stems. 

The Lepidopterous galls are usually stem galls and may be 
either solid or hollow and are most common on Solidago. In 
studying such galls it is necessary to examine first a normal stem. 

The stem of Solidago (Fig. 39) shows the ordinary dicotyledo- 
nous character. The epidermal cells (e p) are firm and rather 
hard. Just below these cells is the parenchyma zone (p a) of 
closely-fitted cells and few intercellular spaces. Below the par- 
enchyma zone are the fibro-vascular bundles (p. v. b.), which 
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contain a large amount of woody, fibrous tissue. Inside the zone 
of fibro-vascular bundles and forming the axis of the stem, is the 
stelar ( st) made up of large parenchyma cells. 

In Tiypeta soitdagtms (Fig. 40) a solid globular gall on the 
stem of Solidago, we find the walls of the outer parenchymatous 
cells much thickened and numerous large intercellular spaces 
which are not characteristic of the unaffected stem (Fig. 39). 
The fibro-vascular bundles (f v. b. ) are spread out and flattened, 
the sclerenchyma tissue and tracheary tissue being reduced and 
the fibrous tissue increased in amount. The parenchyma tissue 
of the stelar (st) part of the gall is increased m amount and the 
size of the cells reduced. This tissue is undoubtedly very active 
and well supplied with nutrition for the larva. Throughout the 
tissue are tubes (tu) lined with cells smaller than the parenchyma 
cells, brown in color, and not affected by haematoxylin stain. 
These tubes are usually associated with small bundles of fibrous 
tissue and are probably important factors in the nutrition of the 
larva. They were not found in sections of normal stem of corre- 
sponding age. 

In (idcckta gallae-<tolidagitm Fitch (Fig 41) an elongated, 
hollow gall on Solidago, we find the parenchymatous tissue (pa) 
near the surface increased 111 amount, the cells larger and the 
walls thicker than in an unaffected stem, but no intercellular 
spaces such as are found 111 T. sohdagmis The fibro-vascular 
bundles (f v. b ) undergo comparatively little change, becoming 
slightly flattened and thinuer and with a reduction of the firmer 
fibrous tissue The larva chamber (1 c ) of the gall is lined with 
a few layers of small parenchymatous cells (st) aud is the stelar 
part of the stem. This parenchymatous tissue is udoubtedly 
used for food 

In Ceadomyta rigidae O S (Fig 42) an elongated, hollow gall 
common on Salix discolor, usually near the tips of the twigs, we 
find considerable modification of the normal stem structure. From 
the examination of a number of specimens it is very clear that the 
enlargement of the stem is due to two factors * the formation of 
large intercellular spaces near the surface, similar to those in T. 
sohdagmis (Fig 40), aud the formation of the larval chamber 
( 1 . c.) in the stelar part of the stem The parenchymatous tissue 
lining the chamber is made up of cells very much smaller than 
those in an unaffected stem. 

The Lepidopterous galls on the young stems of Acer negundo 
aud Coleopterous galls on Rubus villosus were examined but 110 
new points presented I was unable to secure satisfactory speci- 
mens of 1 stem galls of Cynipidae 

Although, the study of stem galls was In many respects unsat- ^ 
isfactory, I feel justified m giving the following brief conclusions . 
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CONCLUSIONS. 

i . Stem galls Show leas variations than any other group of 
galls, although they may be produced by insects from widely 
different orders. This is undoubtedly due to the fact that die 
various insects attack corresponding parts of the host plants. In 
proof of this fact, it will be noticed that all these insects deposit 
the egg within the tissues of the host plant and not on the surface. 

a The galls in general show an increase of parenchyma below 
the epidermis, either a thickening of cell walls or a development 
of intercellular spaces, a flattening of the fibro-vascular bundles, 
an increase of parenchyma tissue in stelar part of stem and a 
decrease in size of same. 

Part V Development op galls. 

A very large amount of material was collected for this paper 
and great difficulty was experienced in getting the extremely 
young stages tiecause of the fact that young specimens were diffi- 
cult to recognize and identify The material was carefully killed 
in either Fleming’s solution or chromo- acetic ,• passed through the 
alcohols, imbedded m paraffin, sectioned on a Zimmerman nncro- 
tone and stained in haematoxylin. 

The galls will be considered in the same order as in Part I of 
this senes A consideration of the leaf structure is unnecessary 
since that was considered iu Part I. 

I GALLS OF ACARINA. 

Young galls of Phytoptus quadripts (Fig 43), /’ abnormis (Fig. 
44), and P. aaruo/a (Fig 45) were studied, and all show the 
same developmental characters The leaf becomes slightly pitted 
oil one side (usually the lower) and a corresponding elevation is 
formed on the upper surface This gradually enlarges until the 
more or less spherical gall is produced. In P. abnoruus the 
spherical gall soon assumed an elongated form. The character- 
istic cell structure of the leaf is lost and the cells become very 
irregular in shape The elongated character of the cells just 
beneath the outer epidermis appears at a later period of the devel- 
opment At first the inner surface of the gall is perfectly smooth, 
but very soou masses of cells are formed and project into the 
cavity (Figs 43 and 45). At about the same time tnchomes 
begin to develop from the inner epidermis (Fig. 44) and project 
into the cavity These trichomes grow very rapidly and almost 
fill the entire cavity. 

In the very young galls no fibro-vascular bundles are formed, 
but in the older galls small bundles of fibrous tissue are numerous. 

The first effect of the insect attack is undoubtedly to cause an 
Increase in the number of cells, which is an effort on the part of 
the plant to heal the wound produced by the repeated puncturing 
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of the cells by the parasite Since the paraBitc continues its 
attack upon different cells and the plant makes the repeated effort 
to heal the wound, we have the very active production of cells. 
The parasite making its attack upou one side of the leaf, causes 
the unequal growth resulting in a cavity The increase in size 
of the gall causes a different tension upon the inner and outer 
surfaces and results iu the elongation of cells near the outer sur- 
face as described in Part I. 

When the galls first appear they are single, but in a very short 
time others are formed just outside the first, thus forming a 
cluster. 

In Enneum anomalum (Figs. 47, 48, a, b), occurring on leaves 
and petioles of walnut, wc find a condition similar to that of the 
Phytoptus galls except that the parasite is on a free surface 
instead of in a partly closed cavity. I was able to secure a very 
complete series of this gall The first indication of the gall on the 
petiole or rib of a leaf is the increase 111 the amount of parench) tna 
tissue between the epidermis and fibro- vascular bundles. The 
physiological character of this tissue is also changed to some 
degree, since the cells are not so easily stained with haematoxylin, 
have rather thick walls, and contain a considerable quantity of 
tannin. The epidermal cells now begin to form tnchomes (Fig 
47). The parenchyma tissue and tnchomes both increase in quan- 
tity, the walls of the cells become thinner ( Fig. 48, a, b), and the 
deeper parenchyma tissue gradually loses its tannin, while the 
outer cells retain it in great quantities 

These galls always occur over a fibro-vascular bundle and are 
apparently closely associated with them These bundles become 
modified to some extent. 

The ongm and development of these galls is the same as in the 
Phytoptus galls except that the parasite works upon the exposed 
surface instead of in a cavity The fact that one produces a 
cavity lined with trichomes while the other produces a protuber- 
ance covered with trichomes, is probably due to the fact that the 
latter is so closely associated with the fibro-vascular bundle which 
prevents the curvature but causes the rapidly-formed cells to 
swell outward into a protuberance 

2. GALLS OP THE APHIDIDAE. 

In the Aphididae galls we have a condition very similar to that 
just described for the Acanna galls except that the shape of the 
galls are far more definite and they show a higher degree of 
development. Tnchomes are not so numerous and masses of cells 
projecting into the larval chamber as described for Phytoptus 
galls are very rare. In the youngest galls the cell structure of 
the leaf is modified, resulting in the formation of a large number 
of small, irregular cells, the same as in the Acarina galls. As the 
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galls grow older the cells near the outer epidermis become elon- 
gated as in the Phytoptus galls. 

In Pemphigus uhni/usus (Walsh) Oestland (Fig 49, a, b) on 
U. Americana, we have the gall originating first as a fold in the 
leaf which becomes developed into a conical structure The struc- 
ture of the gall shows that the characteristic structure of the leaf 
is at first modified into a large number of small, irregular-shaped 
cells (Fig 49, b) The tendency for the cells near the outer 
surface to elongate parallel to the surface begins with the further 
development of the gall I11 the very young galls the tannm is 
in very small quantities, but increases as the gall grows older 

In Lolopha ulmuola Fitch (Fig. 50, a, b) we have a condition 
almost ideutical with P. uhui-fusus The gall first appears as a 
shght fold in the leaf and later develops into the characteristic 
cockscomb gall The cell structure is the same as m P ulmi- 
fusus 

In Phvlloxna tarya'/aliax Riley (Figs 51, 52) on H ovata, I 
secured the >ouugest galls possible to detect and identify. These 
galls showed a shght projection from both surfaces of the leaf, 
but at first the gall was not so couical as at a later period of its 
development However, the youngest galls showed the charac- 
teristic structure described in Part I of this scries The first 
effect of the parasite attack appears to be the formation of a large 
number of irregular celte The arrangement of these cells is the 
same 111 the young gall as in the more mature, but the fibro-vas- 
cular bundles of the older specimens were not oliserved in the 
young galls. 

I was not so successful in securing >oung specimens of P 
c -globuli Walsh (Fig 53), but, so far as I was able to observe, 
the line of development coincided with P c -fallax However, 
the upper wall of the gall is at first very thin and grows 111 thick- 
ness as the gall approaches maturity 

Phyllo.xera caiya-tauhs Fitch of Hickory ovata was studied very 
carefully from a very complete senes of specimens The matenal, 
especially the younger galls, did not cut well, and so was not 
satisfactory for drawings. However, the development and struc- 
ture weie of the typical Phylloxera type corresponding very 
closely with that just described for P c -fallax The only marked 
peculiarity was the close association with fibro-vascular bundles, 
the galls always occurring on very young green twigs, on mid-rib 
or on prominent veins of the leaf. 

Pemphigus populi-transvcrsus Riley (Figs. 55, a, b, and 56, a, b) 
and A p.-cau/ts Fitch (Figs 57, a, b, c, and 58, a, b, c) of the 
Populus are galls growing on the petiole; the former at some 
point between the blade and stem, the latter at the base of the 
leaf. In both cases the attack is made from the outside, the same 
as in other Aphididae galls and in the Acarwa galls. A careful 
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study of as excellent series of both galls shows a cell structure 
and development very similar to other Aphididae galls ; i. e., a 
large number of small, irregular cells. In P. p.-transversus (Fig. 
55, a, b) the gall originates as a swelling on the petiole and 
within this swelling is a large cavity opening to the outside 
through a slit. In the P. p.-caulis the same condition is true 
but the attack of the insect causes a one-sided growth, resulting 
in the petiole being twisted at right angles to the blade (Figs. 
57, a, b, c, and 58, a, b, c). 

A careful examination of the cell structure of P. p.-transversus 
(Fig. 56, a, b) and a comparison with the unaffected petiole (Fig 
54, a, b) indicated a very rapid growth, resulting in the very 
large number of small, irregular cells. The character of the 
young and of the mature gall was practically the same, and not 
different, as in the more highly developed galls of other orders. 
The fibro-vascular bundles were very slightly affected. 

P. p.-caulis showed the same cell structure and development, 
and, judging from these points alone, one would be unable to 
separate these two galls 

3. GALLS OF PSYLLIDAB. 

In Pachypsylla celtidis- mamma Riley ( Figs 59 and 6o, a, b, c) of 
the Celtis occidentals the youngest galls did not show a cavity, 
but showed a modification of the leaf by which there is formed a 
large number of small, irregular cells which can be readily sepa- 
rated into two zones , the upper made up of small, and the lower 
of somewhat larger cells (Fig 59) I was unable to secure speci- 
mens intermediate between this stage and a later stage, showing 
the true form of the gall ( Fig 60, a, b, c) The youngest galls, 
showing the true form, exhibited four well-defined zones (1) 
epidermis, (2) zone of large, irregular-shaped cells, (3) zone of 
elongated cells, (4) zone of irregular-shaped cells next to the 
larval cavity. Adjacent to zone (3), but derived from zones (2) 
and (4), are cells which even in very young galls show schleren- 
chyma characteristics As the gall approaches maturity this 
tissue increases until in the mature gall it may be found in great 
abundance. This gall is undoubtedly the most highly developed 
of any of the Hemiptera galls which I have studied 

4. GALLS OF CECIDOMYIA 

Although I have a large number of Cecidomyia leaf galls, I 
have succeeded in getting a series of only two species. Since the 
Cecidomyia show by far the greatest variation in structural char- 
acters and the smallest number of typical group characters, two 
species are not sufficient to draw a very definite conclusion. 

In Cecidomyia gleditsiae O. S. (Fig. 61, a, b) the two halves of 
the leaflet never have an opportunity to unfold, but there is a 
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growth of cells allowing the leaflet to enlarge and form the larval 
chamber between the two halves. The cells are at first normal, 
bat gradually lengthen in an axis at right angles to the mid-rib. 
This can be readily observed by comparing the section of the very 
young gall (Pig. 61, a, b) with the section of the mature gall 
(Part I, Fig. aa). 

In Ceddomyia vemtcola O. S. (Figs. 6a and 63) the youngest 
showed a condition m which the mesophyll part of the leaf was 
reduced or entirely removed by the larva. The upper epidermis 
and palisade cells, the lower epidermis and cells next to it, form 
the upper and lower walls of the larval chamber while the inter- 
mediate mesophyll is removed. The inner layers of cells, i. e., 
the cells next to the larval chamber, now grow and divide very 
rapidly, gradually filling almost the entire cavity and reducing 
the size of the chamber (Part I, Fig 24). At the same time the 
gall is increasing rapidly in size. 

5 OALI^ OF THB CYNIPIDAF. 

Although a large amount of material was collected, only three 
species were sufficiently complete to enable a satisfactory study. 
However, several mature galls of species not described in Part I 
of this senes were examined, and all agreed with the statements 
made concerning the general structural character of this group 
of galls 

Cathrhyti* papillatus O. S. (Fig 64) was especially difficult to 
collect because of its very small size and close resemblance in 
external appearance to other small Cynipidous galls. Examina- 
tion of young Cynipidous forms, which I am reasonably certain 
belong to this species, show all the zones in contact (Fig. 64). 
As the gall develops the protective zones and parenchyma zones 
separate but remain connected by elongated parenchymatous cells 
(Part I, Fig 30) 

Dryophania pa/nitna O S. (Fig. 65, a, b) appears as the leaves 
unfold from the bud. The youngest galls collected were not over 
two millimeters in diameter but showed the four zones well devel- 
oped, with the second and third zones in contact, thus verifying 
the views expressed in Part I. The cells of the innermost, or 
nutritive, zone were large and very granular. Evidently this zone 
was almost completely reduced by the larva in the specimen from 
which Fig. 29 of Part I was drawn In the next, or protective, 
zone the cell walls were very thick. In the parenchyma zone the 
innermost cells were small and numerous and the walls were thin, 
and in both cases the long axis of the cells were at right angles 
to the surface of the gall As the gall grows older the intercellu- 
lar spaces may become prominent among the cells of the paren- 
chyma zone (Fig 65, b). Careful examination of a large number 
of specimens gave conclusive proof that the separation occurs 
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between the protective and parenchyma zones, thus leaving the 
two inner zones as a small sphere rolling free within the larger 
sphere which is formed by the two outer zones. 

In Diastrophus simints Basset (Figs. 66, a, b; 67, 68, a, b, c, d; 
69) we have a Cynipidous gall occurring on Nepeta glechoma I 
secured a very complete series of this gall and made a very careful 
study of its development In the youngest gall (Fig 66, a, b) 
we have the cell character of the leaf transformed into a mass of 
small, irregular cells which can be readily divided into two zones, 
the outer of which has the larger cells At this time the cells are 
very compact, but as the gall grows older intercellular spaces are 
developed, the entire structure becomes loose and spongy and the 
cells become larger, 

As the galls grow older a well-defined zone of flattened cells 
is developed in the parenchyma near the epidermis, and fibro-vas- 
cular bundles (f v b ) are developed at right angles to the sur- 
face (Fig 67) Up to this time the cells are small, irregular and 
compact. The epidermis (ep) and parenchyma (pa) zones are 
well defined, but the distinction between protective and nutritive 
zones cannot be made 

As the gall grows older a cleavage plane is formed in the paren- 
chyma just inside the zone of flattened cells (Fig 68, a)* A 
careful examination of the parts thus cut off and surrounding the 
larval chamber (1 c ) shows two well-defined zones which corre- 
spond to the nutritive and protective zones described in Part I 
At this time there is no marked difference 111 the amount of food 
supply of the two zones In the outer part formed by this cleav- 
age plane we have the parenchyma (pa) and epidermal (ep) 
zones (Fig 68, c) Connecting the parenchyma and protective 
zones we find fibro-vascular bundles ( f v b ) surrounded by par- 
enchyma cells (Fig 68, d). The character of these connecting 
strands is very similar to that described for H, cen tricola (Part I, 
Fig 27) and A manis (Part I, Fig 28), but contains more par- 
enchyma tissue than either. However, the pareuchyma cells are 
not so elongated as in C. papillatus (Part I, Fig 30) As the 
gall grows older the cells of the protective zone bk»me clear and 
the cell walls of the nutritive zone gradually thicken (Fig. 69), 
many undergoing complete degeneration, while others assume the 
character of the sclerenchyma 

CONCLUSIONS 

1. All conclusions given in Part I are emphasized by the study 
of the development of the galls 

2. In the formation of all leaf galls except the Ceddomyia 
rails, the normal cell structure of the leaf is first modified by the 
formation of a large number of small, compact, irregular-shaped 
cells. In the galls of Acarina and Aphididae this is followed by 
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a development of tnchomes, especially the former In all galls 
the mesophyll is subject to the greatest modification Many 
small fibro vascular bundles are formed m this modified mesophyll 
3. The Acann may be considered the lowest group of galls, 
the Aphidid the next higher, the Cecidomyia galls the next 
higher, and the Cympidous galls the highest However, many 
of the Cecidomyia galls are lower than the Aphidid galls. 

4 The galls of Acanna and Aphididae show the greatest 
resemblance In these cases the method of attack is very similar 
and 13 first directed against the epidermal or adjacent layer of cells. 

5. In some of the Cecidomyia galls (e g C. verrucola) the 
larva appears to make its entrance into the mesophyll before there 
is any pronounced modification of the cell structure However, 
the Cecidomyia galls are too varied and the study too incomplete 
to make a positive conclusion 

6 Both Adler and Kockeu consider that after the first stages 
of formation, the gall becomes an independent organism growing 
upon the host plant This is probably true in the highly devel- 
oped galls of Aphididae, Cecidomyia and Cympidae, hut the 
writer is very doubtful if this is true of the less complex galls of 
Acanna, Aphididae and Cecidomyia 
This work was pursued during the year 190a -03, in the Biolog- 
ical Laboratory of DePauw University, but was under the super- 
vision of Professor Herbert Osborn, of the Ohio State University, 
to whom I am indebted for mauy valuable suggestions. I am 
also indebted to two of my former students, Miss S Emma Hick- 
man and Miss Margaretta S Nutt, for aid in preparing slides and 
making drawings Drawings made by these two ladies are marked 
with their initials I also wish to express my thanks to my many 
friends who have called my attention to, or have collected material 
for, these investigations 


LITERATURE 

New literature will not be cited at this time, but a more com- 
plete list will be given in connection with later papers upon this 
subject. 

EXPLANATION OP PLATES. 

In making the drawings a Bausch & Loinb microscope, with 
No 3 ocular and % objective, and a B & L camera lucida were 
used. The drawings are, therefore, larger than those used in 
Parts I and II, and the reduction not so great. The diagrams 
are not made upon a definite scale Drawings 34, a, b, c , 35, a, 
b *. 37. 38. 55. a, b » 57* a, b, c, and 58, a, b, c, were made from 
nature, and are very little smaller thau the original. The num- 
bering of the drawings is continuous with Parts I and II. 
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ABBMVIATIOHS. 

ap ■ tpldenail tone 
pn -iwvadiyiu tone 
pr —protective tone, 
nn — nutritive aone. 
f v b — flbro-vaacular bandies 

Bod of HlcorU onti 
c Holcaspis globulus on H ovstm 

Andrkms semlnator gall and two bade on Q alba 
Andncus seminator gall and bud tear on Q alba 
b Section of Andricus aeminator gall on Q alba 
Cecidomyla gall on A negnndo 
Pachsylla c -gemma on C occidental is. 

Craw section of stem of Bolidago 
Trypeta aolldaginis on Solldago 
Geteefaia galiae solidaglali on Bolidago 
Ceddomyia ngidac on Balia 
Fbytoptns quad ripe* on A saccharin um 

abnormla on T Amrncanum (Two larval chambera ) 

H acerkola on A aaccharlnum 
Petiole of Ju giant nigra (Crow section ) 

Enneum anomalum on J nigra (Young gall ) 
b Rnneum anomalum on J nigra (Mature gall ) 
h. Pemphigus ulml-fusus on XT America o a 
b Colop hs Ulrmcola on U Americana 
Phylloxera carya-fallax on H ovata 

11 11 11 •« 

" carya-globull on H ovata 
b Crow section of petiole of Populus momJifcra 

Pemphigus populi-transversus on petiole of P mo tul ff era. (Yonng gall ) 

Same lu section 

P p -transversus Part of gall near opening into larval chamber 
P p -trantvcrmu Section back of chamber and showing one flbro-vascular 
bundle of the petiole 
P p -caulla Young gall , ventral surface 
44 Young gall , dorsal ant face 

“ Young gall , open 

*' \entral surface 

44 Dorsal surface. 

11 Open 

Pachypeylla celt Id is- mamma on C ocodentslin (Young gall ) 

P c -mamma Diagram 

“ Section of dorsal part (a and 3 ) 

11 Section of \entral part (3 and 4) 

b Cccidomyia gleditaUe on O tr (scant hot 

“ verrucola on T Americana (Young gall ) 

11 11 ** it 

CalUrhytis papillatus on Q pelustrR 
b Dryophanta palustrls on Q palnstris 
b Diastrophus umtnis on N glcchonuu 

•1 11 11 *1 

11 Diagram 

41 Nutritive end protective cones 

Epidermal and parenchyma cones 
14 strand connecting protective and parenchyma sonea. 

14 Nutritive cone in gall almoat mature 
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MEETING OF THE WHEATON CLUB. 

The Club met in Biological Hall, Monday evening, April the 
twentieth. After the reading of the minutes there was a short 
business session in which, among other matters, the Club resolved 
to make efforts toward the better protection of birds in the 
University grounds. After the business session the Club spent 
most of the evening in a general discussion of the causes, routes 
and general phenomena of bird migration Prof Smith opened 
the discussion by a review of the articles published several years 
ago by Prof W W Cooke upon “Bird Migrations in the Missis- 
sippi Valley M The investigations upon which this was based, 
could not, by reason of the physical features of the region studied, 
afford much light on the question of the existence or 11011-exist- 
ence of particular bird routes At this point Prof. Smith took 
occasion to state the conflicting theories upon this subject which 
arc held by European ornithologists, some holding that birds 
migrate along special paths and others that they pass in a broad 
mare The point covered to a fuller degree ill the article reviewed 
was os to tht effects of mind and temperature particularly the 
latter, upon migration flights and the author of the article 
seemed to consider the effect of temperature the more important 
An article in the Amincan Natuiahst for September, 1902, upon 
“Bird Migrations” by Dr C C Trowbridge was then briefly 
rcview T ed by Mr Derby Tins article which based its conclusions 
upon the ohseivations of hawk migrations upheld the influence 
of w T ind 111 migration as opposed to temperature Mr Mead then 
presented a paper upon “ The Great Auk ” He first described 
the distribution of the bird and commented upon the fact that it 
occupied formally in the North Polar regions the position held by 
the Penguin in the South He next took up the appearance and 
habits of the birds, speaking of its awkward movements, habit 
of flocking in great numbers, the f.ict that only a single egg was 
laid and other interesting details He then described graphically 
the former abundance of the Auks and their wholesale destruction 
for the sake of the eggs, flesh and feathers by the sailors The 
last live birds found were captured 111 1844 In closing mention 
was made of the specimens in existence and of the value assigned 
to them Prof Hine called the attention of the Club to two 
records made some > ears ago, of birds very rare in the state, the 
Red-cockaded Woodpecker and the Red-tailed Block Hawk, both 
taken in this region In the line of personal observations Mr 
Dawson reported several early records, among which were Hermit 
Thrush, March is, Bam Swallows, April 4, and Bobolink and 
Chimney Swift, April 12 

Walter J Derby, Secretary 
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MEETING OF THE BIOLOGICAL CLUB. 

Orton Haix, March 2, 1903 

Mr Qinroga gave a paper on his native country, Argentina. 
It served to call the attention of those who heard it, to the fact 
that Argentina is not to be compared with such Latin- American 
countries as Venezuela and the Central American Republics. 
The facts given and the pictures exhibited showed very plainly 
that in prosperity and commercial advancement the country is on 
a level with the United States. The paper took up exhaustively 
the geographical relations, topography, geology, physical geo- 
graphy, climate, agriculture, transportation, industries and edu- 
cation Whenever practicable tables were given showing com- 
parisons with the United States In some respects, for example 
in the animal industries, the comparison was decidedly in favor 
of Argentina. 

Prof Osborn stated that as he read the census reports he made 
out a better case for the United States than did Mr Quiroga. 

The second paper was by Prof Schaffuer on “Mendel's Law 
of Heredity He gave a short history of Mendel's work and 
explained the meaning of the law In order to get the characters 
of only one of the parents in the offspring, the sex cells from which 
it comes must have been pure. If we believe that in the reduction 
division of the sex cells the division is longitudinal, there is no 
possibility of an unequal distribution of hereditary tendencies. 
But in a transverse division, segregation of characters is possible 
I11 cytology there is nothing to indicate the percentage of hybrids 
being as Mendel found it He thought that the ratio must be 
dependent rather on some balance of external conditions. He 
also questioned whether the statistical method was entirely 
reliable 

Robert F Griggs, Secretary 


Notice to Subscribers. 

Beginning with the first issue of Volume IV the pnee of The 
Ohio Naturalist will be one dollar per volume instead of fifty 
cents as heretofore. At the present price the editors can not 
publish nearly all of the desirable material offered At the 
increased subscription the management hope not only to publish 
more papers but to be able to publish longer papers and thus 
make the Naturalist of more value to those interested in 
special subjects The new price applies to subscribers not mem- 4 
bers of the Biological Club of the Ohio State University. 

F. L. Landacre. 
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THE EMBRYOLOGY OF VALLISNERIA SPIRALIS # 

Harrij t G Burr 

The material for this study was gathered m Sandusky Ba\ in 
Jul> and August 190? It was killed in chronic acetic acid 
preserved in 70 per cult alcohol imbedded 111 paraffin cut on a 
Minot rotary microtome and stained in analin saframn and gen 
tian violet and al^o in Hcidenhain s iron alum haematoxylm 
For the development of the embryo sac the former was the best 
and the latter for the stammate flowers hor the embrjo either 
stain gave satisfactory results 

The sections were cut 8 12 microns thick the stammate flowers 
transversely and the carpels longitudinally The older ovules 
were removed from the o\ ular> and imbedded separately This 
was necessary on account of the mucilaginous material which 
was contained 111 the carpels 

The work was carried on at Ohio btate University under the 
direction of Prof J H bchaffner to whom I am grcatlj indebted 
for assistance and suggestions 

The carpellate flowers are borne on a long scape with a tubular 
one flowered spathe The perianth has a linear tube adnate to 
the one celled ovular> There are three small petals and three 
stigmas which are short and broad The ovules are numerous 
and ortholropous borne one the ovular} wall Ihe stammate 
flowers are numerous ncarl) sessile on a conic receptacle 
enclosed in a spathe which is borne on a short scape The per 
lanth is three parted the petals being very small The androe 
cium (Fig 9) is a two parted structure which may be regarded 
as two stamens united at the base or a single stamen as described 
by Engler and Pranll If the former view be held the anthers 
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must be regarded as being bilocular The related plants of the 
Alismaceae and Naiadaceae, as well as the Vallisueriaceae, are 
described by Hntton and Brown as having l wo celled antheis 

Fig 9 shows the nucrosponxytes in the pollen sacs Before the 
pollen is shed the grains are three-celled, having a large tube 
nucleus and two smaller male cells ( Fig io) 

The young ovule has two integuments , the inner one is barely 
heginuing to appear when the archesponal cell is organized 
(Fig. i) The archesponal cell is liypodermal in origin From 
this a lapetal cell is cut off and this divides into two (Figs 2 
and 3) The megasporrc) te enlaiges and foui mega^pores are 
Iinall} produced by two tiHiis\erse divisions, although m some 
cases some of the walls may be oblique (Figs 4 and 5) The 
tunctioual megaspore, which is the lowest, divides into two cells, 
forming the two celled embryo-sac m the usual wav (Fig 6) , 
one cell passes to the upper and the other to the lower tml of the 
sac and by successive divisions the typical ught-celled embr>o- 
sac is farmed (Fig. 7) The polar nuclei are rather large and 
they conjugate in about the middle of the ^a e A large number 
of these conjugations was oljservtd, but thue was no trace of a 
triple conjugation of polar utalei and a male cc 11 The syuer- 
gidae lie side by side, extending across the upjxr end ot the 
sac, and beneath them is ilie oospliere The antipodal* have the 
same relative position 111 the lower end that the egg-apparatus 
lias 111 the upper end 

At the first division of the definitive nucleus two cells are 
formed with a irausveise wall across the sac between them The 
upper 011c of these by further division forms a small amount of 
endosperm tissue The lower 011c develops into a large vesicular 
cell with a large nucleus (Fig 8) This same structure with 
the partition wall w r as found by Schaffner 111 Sagrttaria, by Cook 
in Castaha and Nyniphaia , and by Murbeck in Ruppta It has 
also been found in other groups Contrary to the case in Sagit- 
tana , no direct division of this nuclues was observed At this 
stage the antipodals are 111 a pocket at the base of the sac, where 
they persist for a long time 

The first division of the oospore is transverse The lower cell 
elongates and divides transversely also, forming the first three 
cells of the proembryo (Fig 11). The upper one of these 
does not divide but forms a very large suspensor cell os is usual 
m the Helobiae. The next division is in the middle cell and is 
al 9 o transverse There is now a tier of four cells. The lowest 
one of the tier divides longitudinally (Fig. 12), and following 
this division there is a transverse division in the cell next to the 
large suspeusor cell-followed by another longitudinal division in 
the lowest tier and one in the tier above (Fig. 13). At this c 
stage the pro-embryo is composed of nine cells arranged in five 
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tiers. Following this, the four basal cells (r) divide by trans- 
verse walls, thus forming an octant , the next tier (£) divides by 
longitudinal walls, forming a quadrant , the next tier ( d ) divides 
into two cells by a longitudemu wall, while at the same time there 
is a transverse division in the tier (c) below the suspensor cell 
These divisions, therefore, give rise to a seven teen -celled embryo 
(Fig 14 ) 

The eight cells from the basal tier give rise to the single termi- 
nal cotyledon , the lateral plumule develops in the next tier while 
the radicle is developed from tiers, d, e, f, etc. (Fig 16) Fol- 
lowing this seventeen-cellcd stage the number of transverse 
divisions is continued m the cell below the large suspensor until 
there are about nine or ten original tiers, the embryo being organ- 
ized from the six or seven terminal ones, and the rtst serving as 
suspensor cells The dennatogen begins to be cut off in the cells 
of the incipient cotyledon and continues to develop toward the 
root- tip ( Fig 15) The original tiers of cells begin to divide 
by transverse and longitudinal w ? alls and this also appears first in 
the cotylcdou The development of the embryo follows quite 
closely that of Sagittarta It remains orthotropous and when 
nearly mature show's the usual four regions, cotyledon, plumule, 
radicle and root-cap (Fig 17 ) 

Sl'MMARY 

1 Tile archcsponal cell is single and hypodermal in ongiu 

2 From the archesporial cell, a tapetal cell is cut off, which 
divides into two 

3 The megasporocyte produces four megaspores , sometimes 
the dividing walls are oblique 

4 The pollen grain has three cells before the pollen is shed. 

5 The embryo-sac is normal in development 

6 There is a large definitive nucleus, by the first division of 
which a lower vesicular nucleus is formed, cut off by a transverse 
wall from the upper nucleus which forms a small amount of 
endosperm tissue 

7 The embryo develops as in Saarftana, with terminal coty- 
ledon and lateral plumule, but remains orthotropous 
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EXPLANATION OP FIGURES. 

For the drawings, a Leitz stand and a Bnusch and Iannb camera lucida 
were used For Figs 7 and 16/n No 2 Leitz oculai and No 7 Leitr objective 
were used , for Fig 9, a No 8 Leitz ocular and No 3 Lutz objectiv e , for 
Fig 17, a No 2 I#eitz ocular nnd Bamh and I,omb objective, for the 
others a No 6 Zeiss ocular and a No 7 Lutz objective were used The 
magnifications given are those of the original drawings, which 111 the plate 
are reduced to of their diameters 
Fig 1 Archesponnl cell x 950. 

Fig 2 Sporocjte and tape Ul cell x 950 
Fig 3. Megasporocyte and twx> tapetal ttlls x 950 
Fig 4 Three megasporas and two tapetal cells x 950 
Fig 5 Four megaspores and two tapetal tells x 950 
Fig 6 Two-celled embryo-sat with remains of meguspores 1:950 
Fig 7 Eight-celled embryo sac showing the egg apparatus, conjuga- 
tion of polar nuclei, and antepodals x 630 
Fig 8 Large lower endosperm nucleus and antipodals x 950 
Fig 9 Stammste flowers showing pollen -sacs and microsporooytes 
x 230 

Fig 10 Pollen grains x 950. 

Fig ji. Three-celled embr>o and persistent synergid x 950 
Fig. 12 Five-celled embryo x 950 
Fig. 13 Nine-celled embr> o x 950 
Fig 14 Sevcnteen-cclled embryo x 950 
1 ig 15 Older un 1 )i>o showing dermatogen x 9S0 
Fig 16 Embryo showitig origin of cotyledon (r), plumule (v), radicle 
(d, e,f) * 630 

Fig 17. Nearly mature embryo showing growing point, cotyledon and 
radicle x 45° 
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OBSERVATIONS ON HYMENOPTEROUS PARASITES 
OF CERTAIN FULGORlDiE * 

Otto H. Swkzey 

In connection with life history studies of Fulgoridse, the fol- 
lowing species were reared from nymphs of Ormems septentrion- 
alis Spin., and Liburnia lutulenta Van D The first two as 
primary parasites, and the third as a secondary parasite on 
Ortneuis scptentrionalis , the fourth and fifth as primary parasites 
on Liburnia lutulenta 

For the accurate identification of the first three species, I am 
indebted to Dr. William H Ashmcad, Assistant Curator, 
Department of Insects, U S. National Museum, Washington, 

D C. The third species mentioned, proved to be a new species, 
and was given the name below 

I DrYINUH OKMBNID 1 S ASHM. 

Entomological News, XIV, p 191, 1903 

111 August, 1902, while collecting the laivie and njmphs of 
Ormems scptentrionalis Spin (Ohio Naturalist, Jan. 1903, 

P 355 ) some specimens were found to lie infested with parasitic 
larvae, which on being reared, proved to be Dryinus oruiemdis 
Ashm 

The larva lives 111 a " fell-like sack protruding from a spiracle” 
(Ashmcad) at the base of the abdomen of its host, and as the 
latter matures, the parasite is partially covered by the wing pads 
(Plate 20, Fig 1 ) The full grown larva is 4-5 mm in length, 
is footless, and has rudimentary mandibulate mouth parts ( Plate 
20, Fig. 4 ) It finally causes the death of the host ; then it 
escapes from its sack, by the latter splitting very neatly in half, 
and it forms a cocoon beneath the remains of the host, on the 
surface of the leaf upon which the host has been feeding (Plate 
20, Fig 3) A cocoon was made in this manner, by a specimen 
in a breeding cage, Aug 5 

The cocooti is oval or oblong-oval, 7 mm X5min , it is very 
white and semi-transparent, and of a low convex form, having , 
the central portion which is occupied hy the insect, a little more 
elevated (Plate 20, Fig 2). This figure isof a cocoon, enlarged, 
showing the flat expanded portion, and the central part surmount- 
ed by the remains of the host, on the right side of w'hich is shown 
the sack in which the parasite lived 

From August 5 to August 13, quite a number of leaves, having 
cocoons of this parasite, were collected from climbing bittersweet, 

"ContnbutioD' from the Department of Zoology and Entomology, Ohio Mate Unl\er- 
mtj, Ng 15 
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dogwood, and other shrubbery, upon which nymphs of O. septen- 
trionalis had been feeding There were sometimes two and even 
three cocoons upon the same leaf (Plate 20, Fig 3), and they 
usually were situated in the position that had been occupied by 
the host while living, as shown by the presence of the white 
waxy excretion with which the host surrounds itself on the leaf. 
The cocoon is very well hidden by this excretion, plus the 
remains of the host It was evident that the O, septentrionahs 
nymphs were quite extensively parasitized 

Feb 18, 1903 — Examination of the above mentioned cocoons, 
(they having been kept 111 the laboratory during the winter), 
revealed six containing mature insects, all females (Plate 20, 
Fig 6), one containing a pupa (Plate 20, Fig 5), and 111 two 
cocooiib they were still m the lar\ al stage ( Plate 20, Fig 4) 
From this, inference is made that when remaining in natural 
situation among the fallen leaves during the winter, the larvae 
wait till the following spring before transforming to pupae, 
and that the adults would escape from the coqoons in the lnttei 
part of spring, or early summer 

All six adults and the one pupa were females The adults 
were quite active when liberated from the cocoons, and it is pro- 
bable that they would have soon liberated themselves It was 
interesting to watch them rub their legs together, and rub them 
upon various parts of the body, to remove any fragments of 
exuvia or dust particles that might be present It was particu- 
lar^ interesting to see the wa> they would clean the antenme by 
drawing them through the antennal cleaners or combs situated on 
the foie legs (Plate 20, Fig, 7 a) This structuie consists of a 
curved row of closely set bristles, on the inner edge, at base of 
first segment of the tarsus There is a large curved spine near 
the distal end of the tibia (Plate 20, Fig yfi) When the leg 
is bent at this joint (Plate 20, Fig 8), this spine is brought into 
opposition with the antennal comb in such manner as to hold the 
antenna against the comb whilst being drawn through By 
moistening the antenme, the insect was made to repeat this per- 
formance several times 

II Labeo typhlocyba* Ashm 
Bull. 45, 1 . S. National Museum, p 89, 1893 

In examining the same lot of cocoons from which D Ortnemdis 
was obtained, several specimens of this form were found five 
adults, and one pupa ; all males (Plate 21, Figs 1,2). 

The cocoons from which these were taken were slightly smaller 
than the others Otherwise they were similar, and the larva;, 
also, it may be inferred, must have had similar habits ; living in 
the same manner on the same species of host, and at the same 
time, and forming the same kind of a cocoon 
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This lot of cocoons were supposedly all of the same species. 
That they were of different species was not known, until, on be- 
ing opened, the two different species were found. Under the cir- 
cumstances, the suggestion is inevitable that these must be male 
and female of one and the same species The genus Labeo has 
heretofore been known only in the male sex, Ashmead being of 
the opinion that it represents the males of the genus Gonatopus 
Gonatopus has wingless females, and only the females are known. 
Now, the difference in sire and structure between Labeo and Dry- 
tnus are less than those between Labeo and Gonatopus. 

Furthermore, if these specimens taken from the same lot of 
cocoons were of two distinct species, it seems strange that males 
and females should have occurred in about equal numbers (6 and 
8 respectively), and that the males should all be of one species, 
while the females were all of the other. The evidence being, 
then, that these are one species, and since typhlocybte has prior- 
ity, the synonomy will stand : — 

Dryinus typhlocybs (Ashm ). 

Labeo typhlocybte Ashm , Bnl 45, U S Nat Mua , p 89, 1893 
Drytntts ormeHtdts Aahm , Ent Neva, XIV, p 192, 1903 

III Cheiuinrurus swbzbyi Ashm. 

Family— Encyrtidee 
Sub-family — Encyrtime 

Entomological News, XIV, p. 193, 1903 

February 18, 1903, fourteen adults (Plate as, Figs. 3, 4) of 
this chalcid-fly were found in the box containing the lot of leaves 
having the Dryinus ormemdis cocoons, previously mentioned in 
this article. Not knowing their source, it was supposed that they 
came from the Dryinus cocoons Examination disclosed three 
Dryinus cocoons which were open, some insect or insects having 
escaped from them. No other insects being present, it was 
inferred that the Chalcids came from these three cocoons. 

In opening cocoons and liberating adults of Dryinus and Labeo, 
as previously mentioned, one cocoon was found containing four 
pups (Plate 2i, Figs. 5, 6), which in size and general structure, 
ana particularly in shape of antenns and the presence of tibial 
spines and spfirs, identified them as the pups of the adult chal- 
ads found in the same box. These chalcid pups were not 
enclosed in cocoons of their own. Another Dryinus oocoon con* 
tained five larvs, which are probably Cheiloneurus larvs. 

This is rather insufficient data upon which to outline the Life 
History of this insect , but, in general, it probably is about as 
follows. The eggs most likely are deposited by the female punct- 
uring the cocoon of Dryinus, during August ; that is, soon after 
the cocoon is formed. A reason for thinking that the eggs are 
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not deposited in the larva before it has made a cocoon, is that, if 
the female Cheiloneurus were to try depositing eggs in the Dry- 
inub lan a while the latter was still in the sack, upon the body of 
the Orments nymph, this latter would most likely make a sudden 
jump, as it is accustomed to do on being disturbed, and this 
would dislodge the adult Cheiloneurus before she had had time to 
deposit the four to six eggs within the Dryinus larva The Dry- 
inus larva supplies just about enough food for five Cheilon- 
eurus larvae They very likely get their growth during the 
autumn ; hibernate either in the larval or the pupal stage, and 
tranbform to adults early in spring. This would give time enough 
for more than one brood during the summer, providing its host 
also has more than one brood, or perhaps it is not unlikely that 
it finds some other host for an early summer brood 

One interesting point in connection with this species, is its 
parasitizing another H\ menopterous form , whereas the other 
bpecies of Cheiloneurus are parasitic upon Coccidae, and the moat 
of the members of the same group. Encyrtime, are parasitic upon 
various species of Coccidae and Aphididae 

IV Gonatopus bicolor Ashm 

V. LaBKO LONGITARbIS ASHM 
Bull 45 U S National Museum, pp 85,88. 1893 

ApriUri, 1903, a nymph of Libumia lutulenta was found in- 
fested with a parasite living 111 a sack protruding from the dorsal 
side of the abdomen (Plate 21, Fig 13) The next day the 
parasitic larva e-caped from the host and spun a cocoon between 
fragments of grass leaves 

April 14 and 20 about a dozen more similarly parasitized 
nymphs were obtained. In all of them the parasite had about 
completed its growth, aud in a few da>s all had escaped from 
thcMr hosts and spun cocoons The cocoons were white, and 
borne were cjlindncal and formed 111 the groo\e of upper surface 
of grass leaves , others were made on flat surface of the breeding 
jar, and were similar in form to those <>t Dr> suits ornienidis 
(Plate 20, Fig 2), 5mm long and % nun wide 

May 12, the first adult appeared It was a male Labeo longi- 
tarsis (Plate 21, Fig 12) Mav 14 a female Gonatopus hicolor 
appeared (Plate 21, Fig 1 1 ) These were both from cylindncal 
cocoons on grass leaves. May 17, another female G bicolor, and 
May 18 and 19, each, a male specimen of L longitareis appeared 
These were all that completed the transformation. None of the 
females came from a cocoon like Fig 2 , but one of the males 
did 

These parasites evidently hibernate with their host, which 
hibernates in the nymphal stage. 
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The evidence from these observations is that L. kmgitania is the 
male of G. bicolor, just as shown in previous part of this paper, 
L. typhlocybse is undoubtedly the male of D. ormenidis 

In view of these observations and considerations, one can 
hardly escape the inference that the genus Labeo may, by further 
observations and rearing of larvae of the different species be found 
to contain males of \ et other genera of Dryimnae The same 
might be inferred of other genera of Dryininse that have hitherto 
been known only as males Rearing larvas as above, or m more 
complete detail, will be helpful, or it may be said, in fact, neces- 
sary in properly associating the males and females of this sub- 
family and establishing their true generic and specific relation- 
ship. 

In regard to the species under consideration, since G. bicolor 
and L longitarsis have the same date of description and since 
Gonatopus w as the earlier of the two genera to be described, I 
would place the synonomy thus — 

Gonatopus bicolor Ashtn., Bui 45, II 3 Nat Mus., p 85, 1895 

Labeo longitarsis Ashm , Bui 45, U S. National Mus , p 88, 1893 

MORl'HOLOGY OF THB CHBLATB FORE-TARSUS OF THE FEMALES 
OF THB SUB-FAMILY DRYlNINAt 

This peculiar structure is shown Plate 10, Fig. 7 and Plate a 1 , 
Fig 14 It occurs in the females of nearlj all the genera of the 
group. The fifth tarsal scgmeut is enlarged and has a very 
peculiar elongate, backward extension from its outer side. This 
extends as far as to the proximal pait of the second tarsal seg- 
ment It is curved, slightly tapering till near the tip where it is 
somewhat enlarged. At the distal end 1 1 the fifth segment are 
borne two tlaws with a ptilvillus between them. The inner claw 
is about normal sire ; but the outer one is greatly elongated and 
articulated with the fifth segment in such a wav that it may close 
up with the prolongation forming a forceps or chela (Plate 21, 
Fig 14) The tip of the daw nearly reaches the tip of tarsal 
prolongation ; it has a notch which forms a secondary tooth. At 
the tip ot the tarsal prolongation and extending outward is a 
group of Indian-club-shaped appendages There are several of 
these also along its outer side, ana a few on the claw* as well 
'This peculiar chelate tarsus is found in no other group among 
the Hymenoptera ” (Ashmeadj). No observations were made 
which would give one a hint of the particular use of tins chela 
May, it be suggested, however, that it is used in some special 
manner m clinging to the host during the act of egg deposition. 
The members of the family Proctotrypidse are chiefly egg para- 
sites, but this particular group of the family are parasitic upon 
larvae, principally of the families Fulgoridae, Metnbraddse, and 




Swbzby on 44 Observations on Hymenopteroos Parasites of Certain 
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Jassidee all of which have active jumping habit* Hence thin 
peculiar chela may have been developed for the special purpose of 
holding to the host larva while an egg is being deposited 

Explanation of Plate so 

Pig i— Nymph of Ortuenu Mptentnoaalia showing the ack in which the 
larva of Drytnus ormemdu lives protruding from beneath the right wing 
pad e x 5 Fig a — Cocoon of D ormemdis a the flatter portion of it 6 
&ie more convex portion which contains the pupa c exuvia of nymph of 
0 septentrional is d the empty sack from which the Drymus larva has 
escaped xj Fig 3— Leaf upon which there are three cocoons a and c 
cocoons of I) or men id is surmounted by exmn«e b cocoon of Labeo typh 
loeybee surmounted bj larval sack natural sue Fig 4 8— Drymus ormem 
dis Fig 4— Larva x 10 Fig 5 — Ventral view of pupa x 10 Fig 6> adult 
female x 10 Fig 7— tarsus of fore leg 1 antennal 1 rush or comb on the 
first segment of tarsus b tibia! spur which holds the antenna against the 
comb while being cleaned c peculiarly modified 5th tarsal segment x 37 
Fig 8 — Tarsus partly flexed at base to bhow how the spur comes Into apposi 
turn and works with the antennal comb x 37 

Exvi ANATION OT 1 L VTK 31 

Fig i — Adult malt of Labeo typhlocybje x io tig i a — 1 ore wing f L 
typhlocybee showing venation as it appeared shortly after transformation 
x io Fig 3 — Ventral view of pupa or L typhlocybee x 10 Figs 3 10— 
Cheiloneurus sweceyi tigs 3 4— Adult female x 10 Figs 3 6 — ventral and 
dorsal views of pupa xio tig 7— antenna x 50 Fig 8— fore leg at a 
antennal comb xy> Figs 9 10— tibia and tarsus of second and thirl legs 
b movable spur x 50 Fig n— female Gonatopus bi color zio tig 13 — 
male Labeo longitaras x 10 Fig 13— nymph of Libunua lutulenta with 
parasitic larva in sack on its tfbdomen x 10 Fig 14— fore tarsus of female 
Gonatopus bi color x 40 


THE SOCIETY OF THE SIGMA XI 

Among Greek letter societies the one which is of especial 
interest to Btudents of science is the Society of the Sigma XI 
Its badge is now seen so frequently at meetings of scientific men 
that it is well to know exactly what it stands for In 1886 at 
Cornell University the first chapter wat> founded and the initial 
letters of the phrase meaning companions m zealous research 
made the name of the society Since this beginning it has grown 
especially during the last few years until now nearly every large 
university in the country has a chapter the most recent additions 
being Chicago and Michigan 

It is an honor society open to men and women who have 
distinguished themselves m scientific or technical work By the 
constitution two standards are set up one relating to the eligi 
bility of members of a college or university faculty and to alumni 
and one to students in the fourth year class The first standard 
calls for an actual contribution to science and the second for such 
scholarship and success in scientific or technical studies as to give 
promise of ability to carry on research work 
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At the Ohio State University which is the only institution in 
Ohio hat ihg a charter stress has always been laid on the election 
of seniors The machinery of election is such that It amounts 
to a careful canvass by their instructors of the members of the 
fourth > ear class to determine who give the greatest promise of 
ability to contribute to the knowledge of the worla on their 
special subjects It is seen that to gam membership in Sigma 
XI is the highest academic honor that the student m science and 
technology can attain The Society is not a fratemit> m the 
ordinary sense of the word There are no secrets and no grip 
In brief to know that a senior was elected to Sigma XI is simply 
to know that he was one of the best men in his class 

C W Foiut Stcy O S U Chapter 


MEETING OF THE BIOLOGICAL CLUB 


Orton Hait April 13 1903 

Mr Griggs presiding the program opened with the reading of 
minutes of last meeting 

One of the members on the program being absent the time was 
occupied by Prof Haines 111 a rc\iew of Lloyd Morgan s book on 

\niinal Behavior published some time since 

Under reports of committees Dr Keflerman reported that Prof 
Pollard would give his lecture on Ma> 4 th The committee was 
instructed to continue preparations for the lecture and to prepare 
a program 

The niotiou was carried that this meeting take the place of the 
reguhi club meeting of that date and a business meeting be held 
aftcru ird 

Under new business the following propositions to amend the 
constitution of Th* Naturaiist were submitted by Prof Land 
acre 

1 That the editorial staff shall consist ot an editor in chief a managing 
edit< r or business manager and of associate editors representing the diffei 
eut branches of science represented in the Club 

2 That the publication funds be secured by sulacnptions (The price of 
the fourth volume to 1 >e one dollar for single sul scnptions ) b> suitable 
advertisements and by the sale of ext lunges 


Messrs J B Hyde and Jas> McOwtn Jr 
membership 

Orro E Jknnivgs 


were eltcted to 
Sirr pro tan 


On Monday May 1 1 at a special called meeting of the Club 
the amendments given abot e were adopted 

Robkrt F Griggs btcy 
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